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E.E.I.  PLANS  MARKET  APPROACH 

A  five-year  program  for  range-load  building 
The  successful  outcome  for  air  conditioning 

ELECTRIC  ANNEALING 
SLASHES  STRIP-STEEL  ROLLING  COSTS 

In  a  pioneering  installation  the  electric  way 
saves  Sl.87  to  S2.66  a  ton  over  competitive  fuel 


NETWORK  PROTECTOR  OPERATIONS 
REDUCED  BY  IMPROVED  CONTROL 

Service  work  and  maintenance  thereby  minimized 


SYSTEM  STABILITY  CALCULATIONS 
PUT  ON  A  PRACTICAL  BASE 

No  Ktnger  lost  in  complexity,  through  a  new  approach 


UTILITY  ACCOUNTS 
TO  AID  MANAGEMENT  CONTROL? 

New  York  Board  decrees  so  and  commission  engineer  tells  why 
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Installations 


(  alaluiia  Tower  Co.,  Spain 
National  Tub*  Co. 

Nortinvestern  Kleetric  Co..  Torlland.  Ore. 
City  of  Taeotna 

Southern  California  Kdlson  Co. 

('Ily  of  Seattle 

Slone  \  \Vel)sler  1‘roperlles 

Allied  Kngineers,  Ine. 

Gary  Heat.  Light  &  Water  Co. 

Tenn.  Coal  Iron  &  H  K.  Co. 

New  York  no<  k  Co. 

Mereed  Irrigation  DIstriet 
N.  Y..  N.  H  &  n.  U  U  (  0. 

Totoinac  Klectrlo  Co. 

Tennessee  I’ower  Co. 

United  Electric  Lighting  Co. 

Union  Gas  &  Electric  Co..  Clnelnnall 
Y'onkers  Electric  Light  &  Tower  Co. 
Hydro  Elec.  Twr.  Comm,  of  Ontario 
Victoria  FalU  &  Transvaal  Tower  Co. 
Havana  Electric  Light  &  Tower  Co. 
itrooklyn  Manhattan  Transit  Co. 

New  York  Tower  &  Light  Corp. 

Itayton  Tower  A  Light  Co. 

Commonwealth  tMIson  Co. 

Oetrolt  Evllson  Co. 

El  Taso  Tower  &  K.U.  Co. 

Kings  County  Gas  &  Elec.  Co..  Hrmiklyn 
New  York  Esllson  Co. 

Thlladelphla  Electric  Co 
Southern  Wisconsin  Tower  Co. 

Kansas  City  Twr.  &  Lt.  Co. 

Syracuse  Lighting  Co. 

I.T.E.  Circuit  Itreaker  Co. 

Columbus  Uy..  Twr  A  Lt.  Co. 

Taekard  Motor  Car  Co 
Tublic  Serlvce  Co.  of  No.  111. 


Large  Copper  Areas, 
Enameled  and  Asbestos 
Insulated  Conductors, 
Ruggedness,  Small  Space 
Requirements,  Highest 
Efficiencies,  Highest 
Short  Circuit  Protection, 
Lowest  Temperatures 


METROPOLITAN 
DEVICE  ODRPORATION 

1250  ATLANTIC  AVENUE 

BROOK  LYN  •  NEW  YORK 

SINCE  1899 


Installations 


\  aeuum  Oil  Co. 

Caleo  Chemical  Co. 

Sydney  Municipal  Tower  Tlant — New 
S.  Wales 

New  Orleans  Tublle  Service  Co. 

Houston  Tower  &  Lighting  Co. 

Itrooklyn  EdI.son  Co. 

Chicago.  Lake  Shore  &  So.  Itend  U  K 
Consolidated  Gas  Elec.  Lt  A  Twr.  t  o., 
Italtimora 
Illinois  Steel  Co. 

Edison  Electric  Illuminating  Co..  Itoston 
Interhorough  Hapid  Transit  Co. 

.New  York  A  Queens  Elec.  Lt.  A  Twr.  Co. 
Tublic  Service  Electric  Co.  of  N.  J. 

United  Elec.  Lt.  A  I*wr.  Co.  of  N.  Y’. 
Union  Elec.  Lt.  A  l*wr.  Co..  SI.  Louis 
Westchester  Lighting  Co..  N.  Y'. 
Shawinigan  Hydro  Elec.  T\vr.  Co..  Canatis 
French  General  Electric  Co..  France 
Itronx  Gas  A  Electric  Co. 

Carnegie  Steel  Co. 

Turners  Falls  Tower  Co..  Mass. 

Utica  Gas  A  Electric  Co. 

Youngstown  Sheet  A  Tube  Co. 

Calgary  Municipal  Elec.  Co. 

Tublic  Works  Dept..  N.  Z. 

Standard  Oil  Co.  of  N.  J. 

City  of  Detroit 
Northern  States  Tower  Co. 

New  England  INsr.  A  Constr.  Co. 

Firestone  Tire  A  Kubber  Co. 
latng  Island  It.H.  Co. 

Aineriean  Steel  A  Wire  Co. 

Tan  American  Petroleum  Co. 

Wired  Radio  Co. 

Allis-Chalmers  Mfg.  Co. 


lUtJI^KAir 

Low  Los  s  l^oacLors 


1336  K.V.A.,  4060  Amperes,  11.4  K. 

25  C'ycle,  Indottr  Service  Reactors. 
Open  Type,  Fireproof  Construction 
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A  consolidation  of  Electrical  World,  Elrctrieal  Enoinecr  and  American  EUctrician 


What  in  the  World! 


There  was  a  fine  spirit  manifest  at  the 
F.E.I.  engineering  committee  meetings  in 
Cleveland  last  week.  We  liked  it.  We 
particularly  warmed  to  the  obvious  revival 
of  some  of  the  more  industry-helpful  ac¬ 
tivities  that  flourished  under  N.E.L.A.  and 
were  so  long  ruled  out  under  E.E.I.  Engi¬ 
neers  must  exchange  ideas  and  experience 
data. 

• 

Here  is  a  thought  from  the  meeting.  How 
many  poles  per  customer  should  a  utility 
have.’  Among  three  important  Eastern 
properties,  two  within  a  few  miles  of  each 
other,  the  figures  run  4.4,  2.1  and  0.6. 
Figure  that  out  In  dollars  per  customer  as 
contributing  to  system  investment  and  fixed 
charges  and  it  is  obvious  that  one  is  nearer 
right  on  some  basis  than  another. 


For  nearly  .a  week  we  have  had  to  take 
seriously  those  friends  who  dash  up  ex¬ 
citedly  and  ask,  "What  do  you  think  about 
the  Senator  Thayer-Associated  Gas  &  Elec¬ 
tric  letters.’”  Aside  from  the  ready  recog¬ 
nition  of  the  purposes  of  political  publicity, 
our  best  thought  has  to  do  with  the  old 
saw  running,  "Do  right  and  fear  no  man; 
don’t  write  and  fear  no  woman!” 


A  well-known  author  of  popular  inspira¬ 
tional  hooks  wrote  us  this  week  saying 
that  he  was  preparing  a  volume  on  oppor¬ 
tunities  for  careers  and  then  "I  should  like 
to  have  your  opinion  as  to  whether  the 
elimination  of  smoke  offers  much  oppor¬ 
tunity  for  high-grade  workers.”  Stack  or 
tobacco.’  There  have  been  a  lot  of  people 
quite  purposeful  in  the  suppression  of  both. 


K.  R.  SK.CRLKS 
Managing  Kditor 


L.  W.  W.  .MtJBROW,  K»lltor 

K.  K.VOWLTttX  G.  F.  WITTIG 
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For  today’s  economical 
insulator  needs  . .  .  you 
can  depend  on 

ILLINOIS 

PORCELAIN 


fThis  organization  makes  a  complete 
line  of  insulators  from  small  strain 
insulators  to  high  tension  transmis¬ 
sion  line  insulators.  The  porcelain 
used  is  of  a  special  high  grade  due  to  j 
careful  selection  of  materials  and  im-  M 
proved  methods  of  production.  Mod- 
ern  facilities  provide  the  means  for  manufacturing 
Illinois  Insulators  so  that  all  of  the  factors  that 
insure  long  service  are  incorporated  in  the 
design. 

No  waiting  for  deliveries  as  large  stocks  are  carried.  Send 
for  a  sample  and  illustrated  catalog. 

ILLINOIS  ELECTRIC  PORCELAIN  COMPANY 

MACOMB,  ILLINOIS 

ia  MjiinjdcUuiju^  cm - 


UMOMOMi 


ELECTRICAL  WORLD  — ^/»n7  7,19^ 


ELECTRICAL  WORLD 

Established  1883 — McGraw-Hill  Publishing  Company,  Inc. 

for  the  Week  Ending 

April  7,  1934 

L.  \V.  W.  MORROW,  Editor 


A  NEW  SPIRIT  IN  E.E.I. 

How  to  build  lines,  how  to  prevent  diversion  of 
energy,  how  to  protect  equipment,  how  to  reduce 
costs  and  how  to  maintain  service.  These  were 
typical  subjects  discussed  by  engineers  at  the  meet¬ 
ings  of  the  Edison  Electric  Institute  committees  in 
Cleveland  last  week.  More  than  200  engineers 
interchanged  opinion,  facts  and  experiences.  They 
were  concentrating  upon  definite  installation,  main¬ 
tenance  and  service  aspects  of  the  business.  No 
one  who  attended  the  meetings  could  fail  to  reach 
two  significant  conclusions.  The  first  is  that  en¬ 
gineers  have  large  opportunities  to  make  economies 
in  the  conduct  of  the  utility  business  and  the  second 
is  that  it  is  essential  that  engineers  get  together  to 
discuss  their  problems  and  experiences  in  order  to 
bring  about  the  economies. 

It  is  encouraging  to  note  that  officials  of 
the  E.E.I.  are  welcoming  plans  to  make  committee 
activities  more  effective,  to  develop  the  service  as¬ 
pects  of  the  association  and  thus  to  bring  about  im¬ 
provements  in  field  operations  and  in  the  morale 
of  the  personnel  on  the  firing  lines.  The  engineers, 
the  accountants,  the  commercial  men  and  the  oper¬ 
ating  executives  are  key  groups.  They  must  and 
should  have  an  organization  that  will  permit  them 
to  get  together  and  work  effectively  as  groups. 
From  them  come  the  facts  and  the  ideas  that  reflect 
actual  conditions  and  that  offer  opportunities  for 
senior  executives  to  develop  needed  policies.  The 
Edison  Electric  Institute  should  be  built  from  the 
ground  up  and  not  from  the  top  down  if  it  is  to  be 
effective  in  these  critical  times.  Knowledge  of  this 
fact  now  exists,  and  it  is  to  be  hoped  that  the 
several  industry  groups  will  suggest  the  organiza¬ 
tion  changes  that  will  make  the  new  conceptions 
effective. 


Visits  to  the  field  and  talks  with  men  in 
all  positions  give  evidence  of  a  revival  of  spirit  and 
a  changed  attitude  in  utility  ranks.  Almost  unani¬ 
mous  agreement  exists  that  it  is  time  to  abandon 
a  negative  attitude  and  a  defensive  position. 
Neither  prosperity  nor  a  changed  public  sentiment 
will  result  from  inertia  or  from  pleadings  for 
mercy.  The  men  on  the  firing  lines  are  getting  into 
a  fighting  mood.  They  wish  to  take  the  aggressive 
and  to  deal  with  their  problems  constructively. 
They  believe  it  to  be  necessary  to  admit  the  facts, 
to  discard  old  forms  of  organization,  old  methods 
and  old  attitudes  that  conflict  with  valid  condi¬ 
tions  encountered  today.  In  many  instances  they 
challenge  the  competency  of  the  present  executive 
leadership  of  the  industry,  in  other  instances  they 
are  disappointed  at  the  forms  this  leadership  takes, 
and  in  general  they  claim  that  the  industry  is  drift¬ 
ing  along  too  complacently.  Undoubtedly  there  is 
a  lack  of  information  and  a  lack  of  understanding 
upon  fundamentals. 

Both  the  executives  and  the  men  on  the 
firing  line  are  to  blame.  Both  must  work  together 
to  improve  the  situation.  The  meetings  at  Chicago 
and  at  Cleveland  are  indications  that  this  team¬ 
work  is  developing.  Keep  it  up. 

- - ^  Rate  studies  are  far  more 

HOW  MUCH  prevalent  than  consumers 

_ _ _ —  realize;  in  fact,  they  are 

an  almost  continuous  performance  these  days. 
Philadelphia  Electric,  for  example,  during  the 
last  three  years  has  had  various  rate  adjust¬ 
ments  under  consideration  from  six  to  eighteen 
months  before  they  were  put  into  effect;  the  delays 
were  largely  due  to  the  decision  to  wait  and  see 
how  likely  and  how  drastic  some  new  form  of  tax¬ 
ation  might  be.  The  making  of  customer-bill 
analyses  to  discern  the  effect  of  some  new  rate  is 
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a  fairly  expensive  matter  even  when  short  cuts 
are  taken. 

Short  cuts  most  commonly  employed  are 
to  take  an  average  month’s  bill  of  all  customers 
involved  or  to  make  random  selection  of  a  small 
fraction  of  all  the  cards  for  twelve  months.  Ac¬ 
cording  to  the  law  of  probability,  the  latter  should 
give  a  good  index  unless  too  few  samples  are 
taken.  Actually,  however,  there  is  considerable 
risk  in  taking,  say,  every  tenth  card  on  a  geo¬ 
graphical  or  alphabetical  basis.  There  are  so 
many  variables  as  to  length  of  month,  individual 
consumer  variations  due  to  illness,  travel,  enter¬ 
tainment,  etc.,  that  the  distribution  of  block  con¬ 
sumptions  for  the  samples  may  differ  materially 
from  the  total  group  values.  Further,  the  short 
cut  of  taking  a  year’s  consumption  may  obliterate 
the  significant  effect  of  seasonal  variations  under 
block  rates.  Nor  is  taking  April  or  November  or 
even  both  for  all  customers  likely  to  give  a  sound 
index,  because  the  drives  for  load  building  are 
more  and  more  toward  devices  that  find  the  great¬ 
est  use  in  either  summer  or  winter  and  not  pri¬ 
marily  in  spring  or  fall. 

Any  tally  method  has  the  further  defect 
that  it  is  expensive  if  several  trial  rates  are  to  be 
checked.  On  the  whole,  it  appears  that  some 
mechanical  tabulator  should  find  application  here 
to  overcome  the  clerical  disruption,  the  uncertain 
validity  of  sampled  data  and  the  difficulty  of  mak¬ 
ing  several  alternative  trials  using  the  same  iden¬ 
tified  tally  data.  There  is  precious  little  literature 
on  the  technique  of  rate  analyses.  There  is  call 
for  more  of  it. 


Composite  depreciation 
HOW  FAST?  figures  have  found  most 

_  favor  with  utilities  be¬ 
cause  they  are  all  that  are  needed  for  most  pur¬ 
poses.  Despite  the  logical  use  of  a  composite  rate 
for  the  purpose  of  creating  a  reserve,  some  items 
will  actually  depreciate  at  a  rate  much  faster  than 
the  composite  rate,  whereas  others  do  so  at  a  rate 
slower  than  the  composite  rate.  But  that  rate  of 
depreciation  can  generally  be  fairly  accurately 
determined  by  an  engineer  thoroughly  conversant 
with  the  particular  phase  of  the  art  and  with  all 
phases  of  its  development.  If  now  one  is  con¬ 
fronted  by  a  piece  of  equipment  that  has  been  in 
service,  say,  ten  years,  and  if  the  composite  rate  on 
the  system  is,  say,  3  per  cent,  it  may  be  that  the 
replacing  equipment  is  not  enough  of  an  improve¬ 
ment  to  cover  its  own  fixed  charges  and  the  amor¬ 


tization  charges  on  the  70  per  cent  apparently  re-  I  j 
maining  life  in  the  old  equipment.  I  j 

But  suppose  the  actual  depreciation  has  I  j 
been  at  an  average  rate  of  7^  per  cent.  It  is  appar-  j|  j 
ent  that  if  one  will  only  recognize  this,  the  new  !  ^ 

investment  may  be  able  not  only  to  carry  its  own  J  j 
fixed  charges  and  the  amortization  of  the  actually  |  \ 
remaining  25  per  cent  life  but,  in  addition,  show  \  < 

a  handsome  profit.  Thus,  by  merely  giving  rec-  j  ^ 
ognition  through  a  proper  accounting  entry  to  i  j 
what  has  actually  taken  place  cumulatively  over  a  |  ( 
period  of  years,  the  economics  of  a  system  will  j 
not  only  be  put  on  a  much  sounder  basis  but,  what  I  ( 
is  more  important,  service  will  not  be  hindered  I 
during  a  period  when  improvements  should  and  « 
can  be  made  to  help  service  and  help  liquidate  the  I 
true  remaining  life  in  obsolete  or  depreciated  ap-  j  = 
paratus  or  equipment.  j  | 

Too  much  devotion  to  composite  figures  |  - 
is  likely  to  lead  one  astray  on  the  economics  of  it  ^ 
replacement  and  rehabilitation.  More  attention  |  , 
should,  for  these  purposes,  be  paid  to  individual  ll  ^ 
rates  on  separate  items  of  equipment.  i!  j 

_  _ _ .  .  .  li  < 

“  That  IS  equivalent  to  a  j  ( 
FUSES  10  per  cent  cut  in  three  |  , 

$1,800  salaries,”  an  econ-  ■  | 

omy-minded  speaker  assured  a  recent  Northwest  | 

Fdectric  Association  meeting.  By  using  a  $500  | 

fuse  installation  in  place  of  a  $4,000  to  $5,000  | 

breaker  on  a  66/1 1-kv.  rural  service  a  capital  out-  | 
lay  of  about  $4,000  was  avoided  with  a  saving  of  i 
$500  a  year  and  made  it  possible  to  avoid  that 
much  salary  trimming  as  a  way  to  a  balanced  ( 

budget.  7'hat’s  one  w^ay  to  keep  the  staff  loyal  and  < 

eager  and  similarly  a  way  to  escape  the  accusa-  | 

tion  that  the  extravagances  of  the  boom  period  i 
are  being  perpetuated.  ; 

Ten  or  twelve  years  ago  such  a  sugges-  ; 
tion — supplanting  a  breaker  by  a  fuse — would  | 

hardly  have  been  received  with  favor.  As  E.  F.  j 
Pearson  of  Northwestern  Electric  Company  put  i 

it,  just  before  he  made  the  above  comparison :  “We 
were  sick  and  tired  of  fuses.  Every  time  it  rained 
a  fuse  would  blow;  when  the  w’ind  would  blow  the 
fuse  would  blow';  when  a  truck  would  roll  by  the 
transformer  installation  the  fuse  would  break:  if  , 
a  crow  landed  on  the  fuse  cutout  he  would  put  , 
the  whole  district  out  of  service.  So  w’e  naturally 
drifted  into  using  circuit  breakers.”  i 

Today  there  is  just  as  natural  a  drift 
back  to  fuses  because  fuse  manufacturers  got  busy.  , 
Fuses  are  not  yet  so  complete  a  substitute  for  the  , 
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breaker  that  the  breaker  is  doomed  to  prompt 
museum  confinement.  But  stringent  economy  is 
proving  a  great  factor  in  focussing  attention  on 
the  progress  of  the  fuse.  What  Mr.  Pearson  said 
was  in  discussion  of  a  paper  in  which  appeared  the 
following:  “A  great  many  manufacturers  are  very 
lax  in  furnishing  engineering  data  on  their  fuses — 
such  as  time-current  characteristic  curves,  rupturing 
capacity  at  various  voltages  and  recommendations 
for  various  installations.”  It  is  barely  possible 
that  fuses  have  recovered  quite  a  bit  faster  than 
their  reputations.  Makers’  helpful  information 
could  join  users’  economy  in  forcing  a  fair  answer 
— which  shall  it  be,  a  fuse  or  a  breaker? — in  those 
situations  where  either  might  be  used. 


Industrial  power  and 
CAMPAIGN  steam  supply  to  grouped 

manufacturing  plants  in¬ 
volves  many  problems.  The  costs  associated  with 
such  service  may  well  be  studied  on  the  basis  of 
reaching  multiple  solutions  according  to  the  antic¬ 
ipated  changes  in  customer  numbers,  demands,  use 
of  byproduct  heat,  initial  conditions,  absorption 
of  surplus  capacity  in  the  utility  system  and  ulti¬ 
mate  inadequacy  of  industrial  boiler  plants  and 
prime  movers.  In  other  words,  if  costs  are  com¬ 
puted  for  a  group  development  at  different  stages, 
the  decision  as  to  purchasing  electricity  and  indus¬ 
trial  steam  as  an  over-all  service  will  rest  upon  a 
broader  base  of  inquiry  than  where  a  finding  is 
made  on  one  set  of  conditions  or  limited  outlook. 

Putting  it  another  way,  the  power  sales 
department  which  plans  a  campaign  rather  than  a 
single  battle  stands  a  better  chance  of  winning  a 
permanent  victory,  the  campaign  being  an  eco¬ 
nomic  attack  on  combinations  of  plant  conditions 
and  not  so  much  an  assault  on  a  momentary  load 
and  cost  position.  To  be  able  to  set  forth  com¬ 
parative  costs  of  service  under  a  wide  range  of 
group  circumstances  is  to  reveal  true  professional 
mastery  of  industrial  sales  engineering. 


Recent  agreement  on  im- 
IMPULSE  pulse  waves  and  impulse 

voltage  standards  should 
clear  the  air  for  orderly  progress  on  insulation 
co-ordination  for  terminal  apparatus.  First,  there 
was  reported  at  the  Cleveland  E.E.I.  meetings 
the  adoption  of  the  1x5  and  1^x40  microsecond 
waves.  By  this  act  the  ^x5  and  the  1x10  micro¬ 
second  waves  are  retired;  there  was  always  some 
doubt  about  the  fidelity  with  which  the  ^x5  wave 


could  be  established  and  reproduced.  Second,  the 
positive  wave  is  stipulated.  Third,  the  square- 
rod  gap  becomes  the  standard  for  calibration  of 
impulse  voltages.  Finally,  the  flashover  values 
of  insulator  strings  up  to  twenty  units  have  been 
set  for  both  types  of  waves. 

From  these  foundations  it  is  expected 
that  the  trend  will  be  toward  fixing  three  levels 
for  the  nominal  voltage  ratings  of  equipment  for 
each  particular  operating  voltage.  One  of  these 
will  correspond  to  the  rod-gap  protection.  An¬ 
other  to  the  arrester  applied  at  its  full  rated  im¬ 
pulse  voltage  and  the  third  to  80  per  cent  of  that 
rated  value.  Grading  of  the  levels  at  the  station 
equipment  will  thus  be  greatly  facilitated  by  the 
elimination  of  the  previous  uncertainty  as  to  pro¬ 
tective  effectiveness  under  impulse  conditions.  The 
certain  result  wfill  be  that  service  reliability  and 
avoidance  of  apparatus  failure  will  be  more  eco¬ 
nomically  attained  than  has  been  generally  pos¬ 
sible  in  the  past.  Work  is  still  to  be  done,  how¬ 
ever,  on  negative  waves  and  on  steeper  waves. 
In  addition,  economy  dictates  the  ultimate  elimina¬ 
tion  of  one  or  more  of  the  three  insulation  levels. 


The  resurrection  of  the 

POLITICS  Thayer  letters  from  the 

files  of  the  Federal  Trade 
Commission  has  thrown  the  Lehman  utility  bills  into 
the  political  forum.  Their  use  for  political  purposes 
has  gone  far  to  undo  the  constructive  testimony 
that  showed  the  unfair  features  of  the  bills  and  has 
brought  the  pressure  of  anti-utility  politics  to  bear 
upon  the  Legislature.  These  1927  letters  have 
nothing  to  do  with  the  merits  of  the  proposed  legisla¬ 
tion,  yet  they  are  used  as  the  levers  to  force  its 
acceptance.  What  about  the  5  per  cent  return  upon 
investment?  What  about  the  proposal  to  permit 
municipalities  to  build  competing  distribution 
systems  without  offering  a  fair  price  for  the  private 
utility  systems?  Why  should  the  Thayer  incident 
distract  legislative  attention  from  an  intelligent 
consideration  of  these  unfair  features  in  the 
Lehman  bills?  But  such  is  politics. 

No  electrical  industry  man  condones  any 
unethical  relations  that  may  have  existed  between 
Senator  Thayer  and  the  Associated  Gas  &  Electric 
Company.  The  facts  in  this  case  are  yet  to  be  made 
available,  however,  and  it  must  also  be  granted  that 
some  utility  practices  in  1927  are  not  those  of  1934. 
This  incident  of  the  past  should  not  be  the  agency  to 
force  unfair  and  confiscatory  legislation  upon  the 
utilities  of  New  York  State. 
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Electric  Annealing  Slashes 

Strip  Steel  Rolling  Costs 


By  P.  N.  RUGG 

Electric  Heating  Division,  Boston  Edison  Company 


IN  1929  the  Thonipstm  Wire  Company,  Mattapan, 
Mass.,  contemplated  making  an  addition  to  its  exist¬ 
ing  building  for  a  new  annealing  department.  This 
company  cold-rolls  and  anneals  high-  and  low-carbon 
strip  steel  for  use  in  the  shoe  and  automotive  industries 
and  in  miscellaneous  press  work.  The  strip  widths  are 
from  1  to  6  in.  Through  the  efforts  of  the  electric 
heating  engineers  of  the  Boston  Edison  Company  the 
Thompson  com|>any  investigated  electric  furnace  an¬ 
nealing  equipment  and  installed  l)ell-type  furnaces  in 
preference  to  oil-fired  or  gas-fired  eciuipment.  At  first 
one  electric  furnace  was  installed,  then  two  more,  and 
recently  a  fourth  was 
installed.  The  major 
factors  entering  into 
the  decision  to  use 
electric  heat  were : 

1.  With  the  electric 
furnace  there  is  a 
minimum  of  dead¬ 
weight  material  to 
heat  in  the  furnace, 
so  that  a  much  shorter 
annealing  cycle  can  be 
used. 

2.  Shorter  anneal¬ 
ing  cycle,  insuring 
quicker  deliveries  to 
customers — an  impor¬ 
tant  factor  in  present- 
day  business  condi¬ 
tions. 

3.  The  furnace  size 
is  such  that  large  or 
small  orders  can  be 


In  a  pioneering  installation  electric  furnaces  save 
$1.87  per  ton  in  high-carbon  steel  treating 
over  oil-fired  equipment  and  $2.66  for  low- 
carbon  strip. 

Electric  annealing  cycle  35  per  cent  faster  and  the 
quality  is  found  to  be  superior  to  that  obtained 
with  competitive  fuels. 

readily  and  efficiently  annealed ;  having  several  furnaces 
makes  a  very  flexible  set-up  in  this  respect. 

4.  Each  charge  is  uniformly  annealed,  due  to  the  heat 
distribution  in  the  furnace  chamber. 

5.  A  better-annealed  and  better-looking  product,  due 
to  tbe  close  temperature  control  of  the  cycle. 

6.  Cleaner,  cooler  and  quieter  working  conditions  in 
annealing  room.  No  chips,  scale,  borings,  heavy  pots 
or  products  of  combustion  present. 

7.  Lower  over-all  annealing  costs. 

The  e(|uipment  with  each  furnace  consists  of  the  lx*ll- 
type  furnace  proixr.  five  car  bases,  five  protective  hoods, 
furnace  guides,  car  rails,  automatic  temperature  controls 
and  contactors.  The  artificial  atmosphere  is  obtained 
either  by  means  of  a  10-kw.  city  gas  purifier  or  a  10-kw. 
ammonia  dissociator,  as  both  these  equipments  are  in¬ 
stalled.  Usually  purified  city  gas  is  used.  A  general 


Fig.  1 — Qeneral  view  of  electric  annealing  room,  showing  three  furnaces  in  operation,  three 
car  bases  for  holding  charges  and  furnace  guides  for  four  units 
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Fig.  2 — Time-temperature 
curve  showing  accuracy 
of  control  during  several 
hours  in  annealing  cycle 


Fig.  3 — Partially  charged 
car  bases  with  gas-purify¬ 
ing  tanks  at  rear 


view  of  the  annealing  room  is  given  in 
I'ig.  1.  This  shows  three  furnaces  in¬ 
stalled,  the  vertical  furnace  guides,  car 
bases  and  one  car  with  a  protective  hood. 

Operating  cycles  well  controlled 

The  operating  procedure  is  as  fol¬ 
lows  :  A  charge  of  coiled  strip  is  stacked 
on  one  of  the  cars  and  a  protective  hood 
is  lowered  over  the  charge.  The  pipe 
line  for  admitting  the  gas  under  the 
hood  is  connected  to  the  inlet  pipe  on  the 
car.  the  gas  is  admitted  and  the  atmos¬ 
phere  under  the  hood  is  thoroughly 
purged.  Exhaust  gas  from  the  hood  is 
then  lighted  and  burns  continuously  dur¬ 
ing  the  heating  part  of  the  cycle.  After 
purging,  the  car  is  spotted  under  the 
raised  furnace,  which  is  then  lowered  by 
crane  over  the  load,  the  electric  circuit 
is  closed  and  the  annealing  process  be- 
gins. 

For  annealing  “basic,”  or  low-carbon,  steel  a  typical 
heat  cycle  consists  of  raising  the  charge  to  about  1,400 
deg.  F.,  the  time  consumed  while  the  charge  is  under 
the  furnace  being  around  eight  hours.  A  high-carbon 
charge  requires  from  18  to  22  hours  for  heating  and 
soaking.  The  accompanying  time-temperature  curve. 
Fig.  2,  shows  such  a  cycle  and  the  accuracy  of  control 
that  is  maintained  within  the  furnace. 

.\t  the  end  of  the  heating  period  the  furnace  is  raised, 
the  charge  moved  one  car-length  away  from  the  furnace 
and  a  new  charge  whose  car  is  coupled  to  this  No.  1 
car  is  brought  under  the  furnace,  which  is  again  lowered 
and  the  annealing  cycle  again  started.  No.  1  car  re¬ 
mains  coupled  to  the  train  and  the  charge  with  the  hood 
still  over  it  cools  at  its  natural  rate.  At  the  end  of  each 
cycle  the  entire  train  moves  forward  one  car-length  to 
allow  a  new  charge  to  be  annealed.  When  the  charge  on 
No.  1  car  has  cooled  to  the  desired  temperature  the 
hood  is  removed  and  the  coiled  strip  unloaded.  No.  1 
car  is  then  carried  by  a  crane  hoist  back  to  tbe  starting 
position  in  front  of  the  furnace,  ready  for  a  new  load 
A  winch,  operated  by  an  8-hp.  motor,  is  used  to  move 
the  train  of  cars.  While  the  charge  is  cooling  at  its 
natural  rate  the  discharge  pipe  for  exhausting  the  arti¬ 
ficial  atmosphere  is  closed  and  the  gas  is  held  under 
the  hood  at  a  pressure.  All  loads  are  purged  before 
sp>'tting  under  the  furnace.  Natural  cooling  requires 
around  36  hours. 

Two  cars  partially  loaded  before  being  covered  with 
hoods  and  charged  into  the  furnaces  are  shown  in  Fig.  3. 
The  gas-purifying  equipment  is  in  the  rear.  Fig.  4 


illustrates  l)etter  the  arrangement  of  car-trains  on  the 
discharge  side  of  the  two  furnaces  shown. 

The  furnaces,  rated  at  90  kw.,  230  volts,  three  phase 
each,  were  supplied  by  the  (jeneral  Electric  Company 
and  take  a  charge  of  about  5  tons  each,  the  coils  being 
rolled  to  an  outside  diameter  of  3  ft.  and  stacked  about 
4.5  ft.  high.  Each  protective  hood  is  provided  with 
an  apron  that  extends  over  the  refractory  car  base  and 
into  an  oil  seal  extending  around  the  base  (Fig.  4),  so 
that  an  air-tight  chamber  is  obtained.  The  hoods  are  of 
alloy  steel.  No.  12  gage,  that  will  stand  the  high  tem- 
I)eratures  without  warping.  .Ml  seams  and  points  of  the 
hoods  are  arc-welded. 

By  having  five  car  bases  and  hoods  with  each  furnace 
the  furnaces  are  in  continuous  o])eration  24  hours  a  day, 
e.xcept  when  changing  loads,  the  cooling  charges  being 
moved  out  of  the  way,  as  mentioned  above.  Only  about 
five  minutes  is  required  to  raise  the  furnace,  change  the 
cars  and  lower  the  furnace,  so  the  furnaces  are  operated 
at  high  efficiencies. 

Nickel-chromium  ribbon  is  used  for  the  heating  units, 
being  so  distributed  about  tbe  inner  cylindrical  wall  of 
the  furnace  that  the  charges  are  uniformly  heated 
throughout.  A  center  heating  unit  is  suspended  from 
the  top  of  the  furnace  and  extends  down  into  the  centers 
of  the  coils.  In  this  way  the  charges  are  heated  from 
the  inside  out,  as  well  as  from  the  outside  in.  In  all 
cases  the  heat  is  transmitted  from  the  units  through  the 
protective  hoods  to  the  charge. 

Each  furnace  is  equipped  with  two-point  control;  that 
is.  there  is  a  recording-controlling  pyrometer  to  control 
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The  absence  of  surface  decarburizing, 
or  softening,  is  apparent  by  taking  Rock¬ 
well  hardness  measurements  throughout 
an  annealed  coil  or  by  laboratory  tests. 
Rockwell  hardness  tests  also  checked  the 
surface  conditions  for  further  carburiza¬ 
tion  and  uniform  annealing.  The  desired 
maximum  limit  on  the  Rockwell  B  scale 
with  a  iV-iu.  steel  ball  is  85.  Table  I  shows 
the  results  of  hardness  tests  for  a  charge 
annealed  in  the  electric  furnace.  The  steel 
was  0.80  carbon. 

Flexible  substation  design 

In  planning  the  layout  of  the  annealing 
room  provision  was  made  for  the  installa¬ 
tion  of  six  electric  furnaces,  providing 
electric  annealing  was  satisfactory.  Ninety- 
kilowatt  furnaces  of  long-hour  use,  plus 
the  motor  and  lighting  load  in  the  mill, 
warranted  the  Thompson  Wire  Company’s 
becoming  an  Edison  high-tension  customer, 
the  metering  being  on  the  primary  side 


annealing  room  showing  discharge  sides  of  two 
furnaces  and  movable  car  bases 


each  of  two  groups  of  resistance  units.  One  group 
includes  the  suspended  central  heating  unit.  With  this 
control  the  furnace  input  is  either  90  kw.  (full  capac¬ 
ity),  60  kw.  or  30  kw.,  depending  upon  the  temperature 
conditions  within.  The  pyrometers  were  supplied  by  the 
Brown  Instrument  Company. 

140  to  210  kw.-hr.  per  ton 

With  this  eciuipment  the  Thompson  company  has  been 
obtaining  uniformly  annealed  strip  that  complies  with 
its  required  hardness  and  bending  tests,  has  a  bright 
finish,  is  unoxidized  and,  in  the  case  of  high-carbon 
strip,  has  no  surface  decarburization.  Records  main¬ 
tained  on  the  operation  of  these  furnaces  show  that  an 
economy  of  140  kw.-hr.  j^r  ton  of  basic  annealed  is 
obtained,  and  for  high-carbon  strip  this  figure  is  210 
kw.-hr.  per  ton  annealed.  These  values  include  what¬ 
ever  furnace  preheating  is  necessary  and  the  energy  con¬ 
sumption  of  the  10-kw.  gas  purifier,  which  averages 
4  kw.-hr.  per  hour.  Purified  city  gas  used  for  the  arti¬ 
ficial  atmosphere  amounts  to  160  cu.ft.  per  ton  of  strip 
annealed,  which,  with  city  gas  at  80  cents  per  thousand, 
is  12.8  cents  per  ton. 

Quality  products  obtained 

In  annealing  high-carbon  strip  four  major  qualifica¬ 
tions  had  to  be  satisfied.  These  were:  (1)  Refined 
grain  structure;  (2)  no  decarburization  of  the  surface 
of  the  steel;  (3)  suitable  (bright)  surface  appearance 
of  the  strip;  (4)  steel  to  be  uniformly  soft  enough  to 
pass  the  longitudinal  folding  test. 

The  longitudinal  folding  test  consisted  of  taking  a 
short  sample  of  the  annealed  strip,  say  2  in.  to  4  in. 
long,  and  folding  this  strip  on  its  longitudinal  center 
line  so  that  the  two  outer  edges  meet.  The  piece  is  then 
put  in  a  vise  and  the  surfaces  squeezed  together  so  that 
there  is  a  surface  contact  the  entire  distance  from  the 
edges  of  the  strip  to  the  folded  edge.  To  pass  this  test 
there  must  be  no  signs  of  cracking  or  fiber  failure  along 
the  folded  edge.  This  is  a  real  test  to  determine  whether 
or  not  the  piece  is  properly  annealed. 


Fig.  5 — Flexible  sub¬ 
station  design  enables 
load  to  be  carried  on 
either  or  both  of  two 
incoming  feeders  and 
on  either  transformer 
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Fig.  6 — Typical  daily 
load  curve  of  plant 
showing  increased 
usage  in  valley  and 
day  hours  resulting 
from  electric  furnace 
installation 
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Table  I — Rockwell  Hardness  Tests  on  0.80  Carbon  Strip 
Annealed  in  the  Electric  Furnace 

Per  Cent  Under 


Inside 

Outside 

Maximum  Limit  of  85- 

Coil  No. 

End  of  Coil 

End  of  Coil 

Inside 

Outside 

1 

81.0 

83.0 

4.70 

2.35 

5 

81.0 

81.5 

3.88 

4.12 

10 

82.0 

79.0 

3.54 

7.06 

16 

82.5 

83.0 

2.94 

2.36 

19 

82.0 

85.0 

3.54 

0.00 

Av. 

81.7 

82.3 

3.89 

3.18 

Note — Coll  No.  means  the  number  of  coils,  from  the  top  down, 
of  a  stack  as  loaded  on  the  car  base. 


Table  II — Comparative  Over- All  Costs  of 
High-Carbon  Strip 

, - Annealing  Method- 


Electric 

Oll-Uslng 

Bell-Type 

Pots 

Cost  per  Ton 

Cost  per  Ton 

Depreciation  . 

$0.44 

$0.33 

Interest  and  taxes . 

0.32 

0.26 

Labor  . 

0.60 

1.38 

Pot  replacements . 

0.80 

Chips  and  borings . 

0.03 

.Maintenance  . . 

0.03 

0.09 

Gas  for  atmosphere . 

0.128 

•Electric  energy  at  1  cent  per  kw.-hr 

2.10 

toil  at  6i  cents  per  gallon . 

2.82 

Protective  hoods  . 

0.22 

Total  .  $3,838  $6.71 

Saving  per  ton  by  electric  equpiment  =  $1.87 — for  high  carbon. 
♦Includes  energy  cost  for  gas  purifier  and  winch  motor, 
tincludes  storage,  pumping  and  atomizing  costs  and  interest  on 
investment. 


of  the  transformer.  Accordingly  the  company  built  a 
substation  to  the  Edison  company’s  specifications  at  the 
approximate  load  center  of  the  mill.  Duplicate  13,800- 
volt  lines  were  brought  in  underground  to  the  substation 
through  the  primary  switching  and  metering  equipment 
and  then  to  two  1,000-kva.  General  Electric  three-phase 
transformers  located  outdoors  on  the  transformer  mat. 
The  wiring  arrangement  is  shown  diagrammatically  in 
Fig.  5,  which  also  indicates  the  load  on  each  circuit.  It 
may  be  seen  that  the  load  may  be  readily  switched  from 
one  transformer  to  another  and  that  either  transformer 
can  be  used  with  either  primary  line.  This  gives  com¬ 
plete  flexibility  to  prevent  possible  plant  shut-down  due 
to  transformer  or  service  trouble. 

There  are  four  panels  on  the  secondary  side,  one  for 
each  of  the  four  circuits  leading  from  the  460-volt  bus. 
Each  panel  has  an  indicating  ammeter  of  the  proper 
scale,  and  there  is  also  a  watt-hour  meter  on  the  furnace 
main. 

It  is  interesting  to  note  that  with  this  layout  the  fur¬ 
naces  use  between  56  and  62  per  cent  of  the  total  energy 
consumed  in  the  plant. 

As  the  furnaces  are  designed  to  operate  on  230  volts 
and  the  secondary  bus  is  run  at  460  volts  it  was  neces¬ 
sary  to  step  down  the  voltage  by  a  2/1,  100-kva.,  three- 
phase  transformer  for  each  furnace.  Switching  and 
control  of  each  furnace  is  at  230  volts. 

Typical  daily  load  curves  (Fig.  6)  give  an  interesting 
conji)arison  of  the  plant  requirements  before  and  after 
the  installation  of  the  electric  furnaces.  The  solid  line 
cur\e  gives  the  half-hourly  demands  with  three  furnaces 
in  use,  the  metering  being  on  the  primary  side  of  the 
1.0CK)-kva.  transformers,  and  the  other  curve  shows  the 
plant  requirements  before  any  electric  furnaces  were  in¬ 


stalled,  the  metering  being  on  the  secondary  side  of  the 
transformers  supplying  this  customer.  It  is  noteworthy 
how  the  night-time  operation  of  the  furnaces  fills  in  to 
an  appreciable  extent  the  valley  of  the  curve. 

Oil-fired  equipment  less  efficient  than  electrical 

The  previous  equipment  used  for  annealing  the  strip 
was  oil-fired  and  consisted  of  two  car-type  furnaces  of 
five  pots  capacity  each  and  two  car- type  furnaces  of 
three  pots  capacity  each.  The  coils  were  stacked  in  the 
pots  and  packed  with  chips  and  borings ;  the  pots  were 
placed  on  the  cars,  which  were  then  pushed  into  the  fur¬ 
naces,  and  the  annealing  cycle  started.  Each  pot 
weighed  2  tons  and  cost  about  $240.  Twenty-four  pots 
were  replaced  annually.  The  chips  and  borings  used  to 
pack  around  the  coils  had  a  net  cost  of  $6  per  ton ;  about 
10  tons  was  used  each  month.  Maintenance  on  the  oil- 
fired  furnaces  was  between  $500  and  $600  annually  for 
each  furnace,  with  an  average  furnace  life  of  twelve 
years. 

Interesting  comparative  over-all  costs  between  electric 
and  oil  furnaces  are  given  in  Table  II.  With  this 
electric  equipment  a  saving  per  ton  of  $1.87  for  high- 
carbon  steel  is  realized  over  using  the  oil-fired  equip¬ 
ment.  For  annealing  low-carbon  steel  the  saving  amounts 
to  $2.66  per  ton,  and  the*  annealing  cycle,  including  cool¬ 
ing,  is  about  35  per  cent  quicker  than  the  previous 
method.  For  high  carbon  the  annealing  cycle  is  about 
25  per  cent  faster.  The  economy  obtained  with  the  oil 
furnaces  was  around  43.4  gal.  of  oil  per  ton  annealed. 
New  oil-fired  furnaces  similar  to  the  four  car-type  fur¬ 
naces  would  have  cost  $40,000  and  the  four  bell-type 
electric  furnaces  cost  $62,000,  but  the  economies  ob¬ 
tained  with  the  electric  annealing  furnaces  are  such  that 
the  additional  investment  of  $22,000  was  warranted.  It 
is  expected  that  this  equipment  will  pay  for  itself  within 
four  years. 

The  Thompson  Wire  Company  is  one  of  the  first  to 
use  electric  bell-type  furnaces  for  annealing  cold-rolled 
strip  steel  and  may  be  considered  a  pioneer  in  the  field 
among  those  using  modern  annealing  methods. 


Power  Sales  Opportunities 

Present  conditions  contain  many  factors  which  tend  to 
intensify  the  power  salesman’s  argument.  Firsts  chang¬ 
ing  conditions  and  uncertainty  as  to  the  future  and  need 
of  absolute  economy  in  capital  expenditures  give  great 
strength  to  our  argument  for  small  investments,  as  with 
purchased  power  instead  of  the  private  plant,  and  em¬ 
phasize  our  plea  for  the  advantages  of  flexibility.  In 
the  second  place,  prospective  increase  in  fuel  cost  is  a 
present-day  condition  which  plays  directly  into  our  hands. 
Third,  tlie  executive  faced  with  the  imperative  necessity 
of  efficient  operation  of  his  own  particular  business  will 
be  less  inclined  to  try  to  run  a  power  plant  and  more  in¬ 
terested  in  concentrating  on  the  running  of  his  own  busi¬ 
ness,  leaving  the  supply  of  power  to  the  utility  whose 
specialty  power  is. 

FORD  BATES, 

Nebraska  Power  Company. 

Mr.  Rates  so  addressed  power  salesmen  at  the  recent  Engi¬ 
neering  Conference  of  the  Missouri  Malley  Electric  Association. 
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POWER  companies  have  been  selling  electric  ranges 
for  more  than  twenty  years.  So  far  somewhere 
around  a  million  have  been  put  into  service,  a  sat¬ 
uration  of  about  5  per  cent.  It  has  been  a  long,  uphill 
job,  with  little  evidence  of  progress  at  any  time.  What 
is  the  reason  ? 

Pierre  L.  Miles,  chairman  of  the  electric  range  section 
of  the  National  Electrical  Manufacturers  Association, 
frankly  discussed  the  problem  before  the  recent  confer¬ 
ence  of  power  company  sales  managers  held  in  Chicago 
by  the  Edison  Electric  Institute  sales  committee.  In  this 
twenty  years  of  unsuccessful  selling,  he  said,  a  long 
series  of  merchandising  ideas  have  been  used  by  the 
utilities  to  stimulate  the  market  for  electric  ranges.  Each 
one  has  attempted  to  arouse  the  interest  of  the  domestic 
customers  by  offering  some  special  inducement.  These 
ideas  have  received  wide  attention  among  power  com¬ 
pany  men  and  been  tried  out  in  city  after  city,  sometimes 
for  years.  There  have  been  thirteen  such  sales  ideas 
applied  to  ranges.  For,  at  one  time  or  another,  it  has 
been  believe<l  that  the  key  to  selling  electric  cooking  was : 

1.  Cheaper  electric  ranges. 

2.  Lower  rates  for  current. 

3.  Free  or  allowance  for  wiring  (installation). 

4.  Free  service. 

5.  .Attain  dealer  co-operation  in  .s^ome  form. 

6.  Special  employee  offers — or  tips  for  leads. 

7.  Bonus  or  prizes  for  salesmen’s  efforts. 

8.  Increased  .salesmen’s  commission. 

0.  Longer  terms  of  payment. 

10.  .Smaller  down  payments. 

11.  .•Mlow.'inces  for  old  fuel  ranges. 

12.  Premiums  to  induce  customer  to  buy. 

13.  A  rental  or  trial  plan. 

Sometimes  these  ideas  have  been  tried  singly,  some¬ 
times  in  combination.  Hut  still  ranges  did  not  sell  in 
satisfactory  volume,  and  the  reason  was  because  one  fun¬ 
damental  fact  was  overlooked — few  women  really  want 
electric  cookery  today  and  none  of  the  thirteen  ideas  is 
designed  to  make  the  ultimate  consumer  desire  electric 
cookery.  None  of  the  thirteen  ideas  is  designed  to  make 
her  dissatisfied  with  her  present  cooking  equipment. 

Fundamentally,  the  problem  is  not  how  to  sell  ranges, 
but  how  to  build  up  interest  and  confidence  among 
women  in  the  advantage  of  cooking  by  electricity.  It  is 
primarily  an  educational  job,  not  a  sales  job.  For  the 
.selling  of  the  range  must  wait  in  every  case  until  the 
woman  begins  to  desire  to  cook  electrically.  Then  comes 
the  question  of  which  range  she  should  buy  and  what  it 
costs  and  how  she  is  to  pay  for  it.  The  actual  selling 
of  the  appliance  itself  does  not  start  until  then. 

But  they  don’t  want  to  buy 

ms  educational  effort  the  industry  has  never  yet 
seriously  undertaken,  and  it  stands  today  in  the  posi¬ 
tion  of  a  company  attempting  to  sell  an  airplane  to  a 
man  who  refuses  to  fly.  The  salesman  may  offer  a  low- 
price,  ea.sy  terms,  cheap  gasoline,  free  service  and  even 
throw  in  a  hangar  without  charge,  but  the  man  is  still 
afraid  to  fly.  He  doesn’t  want  an  airjilane  under  any 
conditions,  even  if  it  is  given  to  him. 

The  issue  before  the  pow-er  industry  today,  therefore, 
is  the  simple  question  of  whether  or  not  the  utilities  are 
willing  to  undertake  seriously  the  development  of  public 
demand.  If  so,  it  will  require  a  well-planned,  con¬ 
sistently  developed  program  of  advertising,  demonstra¬ 
tion  and  selling,  carried  on  over  a  term  of  years.  Mr. 
Miles  presented  an  analysis  of  such  a  program  as  ajqdied 


A  Five-Year 


Ranges  have  not  sold  because  women  as  yet  have 
no  real  desire  for  electric  cooking.  Demand 
can  only  be  created  by  long-term  promotion 
that  follows  a  consistent  plan. 

£.£.1.  committee  sets  up  such  a  program,  based  on 
a  hypothetical  city,  to  attain  a  range  saturation 
of  25  per  cent  in  five  years. 

to  a  hypothetical  city  and  the  results  which  may  be  ex¬ 
pected  from  a  balanced  sales  operation.  He  assumed  the 
conditions  approximately  that  now  exist  in  the  city  of 
Knoxville,  which  are  : 


Populati<m  of  community  8erve<l .  1 00,000 

Residential  customers  (4.  5  people  per  home) .  22,000 

Present  range  saturation,  5  per  cent .  1,100 

Potential  market  —  prospects  for  electric  cooking .  20,900 

Electric  cookery  rate,  per  kw.-hr.  (or  less) ,  cents .  3 

Gas  rate,  per  thousand  cu.ft.  (or  more) ,  cents .  85 

Communities  scattered  —  partly  rural  — .  . 

Saturation  to  be  attained  during  five-year  period,  per  cent .  25 

Objective  —  total  system  saturation,  percent .  30 


Under  these  conditions,  he  set  up  a  quota  of  ranges  to 
be  sold  based  on  a  sustained  advertising  and  sales  effort 
to  be  carried  on  throughout  the  entire  year  for  a  |X'riod 
of  five  years  and  forecast  the  results  that  should  be  ex¬ 
pected  on  a  conservative  estimate  grounded  on  the  actual 
experience  of  utilities  under  comparable  conditions. 
This  quota  calls  for  the  sale  of  5,000  ranges  within  the 
five  years  and  a  resultant  range  saturation  of  .10  per 
cent  (see  Table  I). 

No  allowance  is  made  for  the  increase  in  number  of 
domestic  customers  during  this  period,  w-hich  w-ould  be 

Table  I — Quotas 


Per  Cent  Per  Cent  Resultant 
Increase  of  Range 

(Juota  Over  Previ-  Potential  Saturation, 
Year  Ranges  ous  Year  Market  Per  Cent 

End  1933 .  1,100  5  5 

1934  .  400  2  7 

1935  .  600  50  3  10 

1936  .  900  50  4.5  14  5 

1937  .  1,300  44.5  6.5  21 

1938  .  1,800  38.5  9  30 


Total  sales,  five-year  period .  5,000  ,.  25  30 


Table  II— Increased  Kilowatt-Hour  Revenue,  Cumulative 


Cumulative 

Hate  of 

5  early 

Cumulative 

Kilowatt-Hours 

Yearly 

Range 

Ranges 

for  Year 

Kevenue 

Year 

Sales 

Sold 

Connected 

Connected 

1934 . 

400 

400 

600,000 

♦  $18,000 

1935 . 

600 

1,000 

1,500,000 

■»5.000 

1936 . 

900 

1,900 

2,850,000 

^5,500 

1937 . 

1,300 

3,200 

4,800,000 

144  000 

1938 . 

1.800 

5,000 

7,500,000 

J 25  000 

Total . 

5,000 

17,250,000 

$517  500 

♦Ba.sed  on  half  year's  use  of  total  number  of  ranges  sold. 
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Range-Load-Building  Program 


Electric  range  sec¬ 
tion  of  N.E.M.A. 
presents  a  plan  that 
was  prepared  by 
Pierre  L.  Miles, 
chairman 


estimated  as  2.000  homes.  The  saturation  called  for 
under  this  quota  is  not  impossible  of  accomplishment. 
It  has  already  been  done,  as  witness  the  present  satura¬ 
tion  figures  of : 


Per  Cent 


\Vinin|)eK.  Canada .  58.5 

Idatio  Power  properties .  47. 1 

Seattle .  34.2 


Per  Cent 

Cal. -Oregon  Power .  31.7 

Washington  Water  Power _  29.9 


The  sale  of  these  5,000  ranges  on  this  schedule  would 
result  in  an  increase  of  17,250,000  kw.-hr.  in  the  period, 
producing  $517,500  in  revenue,  based  on  1,500  kw.-hr. 
per  year  jjer  range  at  a  5-cent  rate  per  kilowatt-hour  (see 
Table  II). 

The  estimated  kilowatt-hours  for  all  domestic  cus¬ 
tomers  in  1933  is  estimated  at  14,190,000,  to  which  the 
added  range  load  will  have  contributed  7.500.000  kw.-hr. 
annually,  after  the  five  years.  This  equals  a  53  per  cent 
increase  in  kilowatt-hours  sold. 

.Starting  with  an  assumed  present  rate  of  5.7  cents  per 
kilowatt-hour  and  with  no  change  in  the  present  rate 
schedules,  the  effect  of  this  five-year  program  on  the 
average  rate  for  the  domestic  customers  would  be  as 
follows : 

• 

Cents  per  j  Cents  per 

Kw.-Hr.  I  Kw.-Hr. 

1934  .  5.55  1937 .  5.00 

1935  .  5.4  '  1938 .  4.8 

1936  .  5.25 


rile  reduction  in  this  average  domestic  rate  at  the  end 
of  this  period  would  be  15.8  per  cent.  At  the  same  time 
it  would  increase  the  average  kilowatt-hour  consumptio  i 
per  domestic  customer  from  the  national  average,  as¬ 
sumed  as  the  present  local  average,  to  940  kw.-hr.  (see 
Table  III).  This  would  be  an  increase  in  kilowatt-hour 
consumjition  per  domestic  customer  of  57  per  cent,  with 
no  allowance  made  for  any  normal  increa.se  of  the  light¬ 
ing  or  appliance  load. 

At  the  average  price  of  $126  over  this  period,  gross 
saU>  over  the  period  would  total  $632,500,  which  at  an 
average  discount  of  43  per  cent  would  show  a  gross 
profit  of  $271,000  (see  Table  I\A.  This  does  not  in¬ 
clude  any  wiring  cost.  The  discount  is  based  on  carload 
prices  at  40-5  per  cent.  To  achieve  this  volume  of  sales 
n  would  he  necessary  to  capture  public  attention  for 


electric  cooking  and  sustain  the  interest  of  the  household 
twelve  months  in  the  year.  This  would  call  for  an  ad¬ 
vertising  expenditure  of  $125,000,  or  $25  per  range  sold, 
which  would  be  19.8  per  cent  of  the  sales  billed  (see 
Table  V).  The  advertising  program  would  embrace 
156  40-in,  newspaper  ads  and  twenty  billboards  in  con¬ 
tinuous  use,  as  well  as  demonstrations,  window  displays, 
direct-by-mail  material,  daily  radio  announcements  and 
other  miscellaneous  activities  necessary  for  a  balanced 
advertising  campaign. 

This  advertising  should  be  supported  with  a  force  of 
from  ten  to  sixteen  specialty  salesmen,  which  would  en¬ 
tail  an  expenditure  of  $124,200  over  the  period,  or  19.5 
per  cent  of  the  sales  billed,  figured  on  the  basis  of  an 
income  to  each  salesman  of  $1,800  a  year  per  man  (see 
Table  VI).  This  would  provide  a  sustained  effort 


Table  III — Effect  on  Kilowatt-Hours  per 
Residential  Customer 


Range 

Kw.-Hr.  per 
Residential 

Range 

Kw.-Hr.  per 
Residential 

Year  Sales 

Cuatonier 

Year 

Sales 

Customer 

1933  -.Assumed  .... 

600 

1936 . 

900 

730 

1934 .  400 

630 

1937 . 

. ..  1.300 

820 

1935 .  600 

670 

1938 . 

. ..  1.800 

940 

Table  IV — Gross  Merchandising  Sales  and  Profits 


.Margin 

No.  Ave.  Total  or  Per  Cent  Grose 

Year  Kanges  Price  Sales  Discount  Profit 

1934  .  400  $140.00  $56,000  43  $24,000 

1935  .  600  135.00  81,000  43  34,800 

1936  .  900  130.00  117,000  43  50,300 

1937  .  1300  125.00  162,500  43  69.800 

1938  .  1800  120.00  216,000  43  92,800 


Total .  5000  $126  00  $632,500  $271,700 


Table  V — Advertising  Expense 


Reduction 

Advertising  Per  Cent 
No.  Total  Average  Expense.  of  Sales 

Year  Ranges  .Advertising  per  Range  Per  C ent  Billed 

1934  .  400  $25,000  $63.50  45 

1935  .  600  25,000  41.70  34  34 

1936  .  900  25,000  27.80  33  21.3 

1937  .  1,300  25.000  19.25  31  15.4 

1938  .  1,800  25,000  13.85  28  11.5 

Total .  5,000  $125,000  $25.00  19.8 


Table  VI — Specialty  Range  Salesmen 


Number 

Range 

Per 

Per  Cent 

Number 

Specialty 

Sales 

Direct 

Cent 

Reduction 

Ranges 

Men 

per  Man 

Sales 

of  Sales 

Sales 

Year 

Sold 

Necessary  per  Y'ear 

Expense 

Billed 

Expense 

1934 . 

400 

10 

40 

$18,000 

32 

1935 . 

600 

12 

50 

21,600 

37 

15 

1936 . 

900 

15 

60 

27,000 

23 

15 

1937 . 

1.300 

16 

82 

28  800 

18 

21 

1938 . 

1,800 

16 

112 

28.800 

13 

28 

Total. . . . 

5,000 

$124,200 

19.3 
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throughout  the  year  to  capitalize  on  the  advertising  pro¬ 
gram.  These  salesmen,  in  turn,  should  be  supported  by 
two  to  four  home  economists  to  handle  home  service, 
store  demonstrations,  conduct  cooking  schools  and  help 
train  salesmen.  At  an  estimated  selling  and  expenses  of 
$1,500  a  year  each,  this  activity  would  add  a  further 
expense  of  $25,500,  or  4  per  cent  on  gross  sales  billed 
(see  Table  VII). 

The  total  direct  sales  expense  for  advertising,  sales¬ 
men  and  home  economists  would  equal  $274,700,  or  43.4 
per  cent  of  the  gross  sales  (see  Table  VIII).  No  over¬ 
head  is  included  in  this  figure.  The  direct  expense  on 
the  five  years  activity  would  therefore  show  an  excess 
of  $3,(XX)  on  the  gross  profits  (see  Table  IX). 

To  this,  of  course,  an  overhead  charge  must  be  added, 
which  is  figured  at  15  per  cent  on  the  1934  sales  of  400 
ranges,  and  is  gradually  reduced  to  10  per  cent  on  the 
1938  sales  of  1,800  ranges.  It  produces  a  total  cost  for 
obtaining  the  business  of  $81,500,  or  $16.30  per  range 
(see  Table  X).  This  overhead  is  calculated  to  cover  all 
general  expense  and  includes  salaries,  bonuses  and  ex- 


Table  VII — Home  Economists 


Number 

Per  Cent  to 

Kange 

of  Home 

Estimated 

Gross  Sales 

Year 

Sales 

Economists 

Cost 

Billed 

1934 . 

400 

2 

$3,000 

5.4 

1935 . 

600 

3 

4,500 

5.5 

1936 . 

. . . .  900 

4 

6,000 

5.  1 

1937 . 

1,300 

4 

6,000 

3.7 

1938 . 

_  1,800 

4 

6,000 

2.8 

Total . 

5,000 

$25,500 

4 

Table  VIII — Direct  Sales  Expense 


Per  Cent 


Year 

.Advertising 

Salesmen 

Home 

Economists 

Total 

Sales 

Billed 

1934 . 

$25,000 

$18,000 

$3,000 

$46,000 

82 

1935 . 

25.000 

21,600 

4.500 

51,100 

63 

1936 . 

25.000 

27,000 

6,000 

58,000 

49 

1937 . 

25,000 

28.800 

6,000 

59,800 

37 

1938 . 

25,000 

28,800 

6,000 

59,800 

28 

Total . 

$125,000 

$124,200 

$25,500 

$274,700 

43.3 

Per  cent  of 
sales  billed. 

19.8 

19.5 

4 

43.3 

Table  IX — Billings  and  Direct  Expense 


Direct 

Profit 

Sales 

Gross 

Sales 

or 

Year 

BiUed 

Profits 

Expense 

Loss 

Cumulative 

1934 . 

$56,000 

$24,000 

$46,000 

—  $22,000 

—  $22,000 

1935 . 

81,000 

34,800 

51,100 

—  16,300 

—  38,300 

1936 . 

117,000 

50,300 

58,000 

—  7,700 

—  46,000 

1937 . 

162,500 

69,800 

59,800 

4-  10,000 

—  36,000 

1938 _ 

216,000 

92,800 

59,800 

+  33,000 

—  3,000 

Total. . . . . . 

$632,500 

$271,700 

$274,700 

—  $3,000 

Table  X — Direct  Expense  Plus  Overhead 


Profit 

Per  Cent 

Dol¬ 

Loss 

Overhead 

lars 

Total  Cost 

Cost  per 

Per  Cent 

Range 

( Direct 

Sales 

Over¬ 

Obtaining 

Range 

Sales 

Year 

Sales 

Sales) 

Billed 

head 

Business 

Sold 

Billed 

1934 

400 

—$22,000 

15 

$8,400 

—$30,400 

—$75.00 

54.5 

1935 

600 

—  16,300 

14 

13,300 

—  29,600 

—  49.50 

36.6 

1936 

900 

—  7,700 

13 

15,700 

—  23,400 

—  26.00 

20 

1937 

1,300 

+  10,000 

12 

19,500 

—  9,500 

—  7.30 

5.7 

1938 

1,800 

-1-  33,000 

10 

21,600 

+  11,400 

-1-  6.35 

2.9 

T.ual 

5.000 

—  $3,000 

12.4  $78,500 

—$81,500 

$16.30 

Table  XI — Final  Profit 


Year 

Range 

Sales 

Merchandising 
Profit  and 
Loss 

Kw.-Hr. 

Revenue 

Connected 

Kw.-Hr.  Revenue 
Connected  Plus 
Merchandise 
Revenue 

1934 . 

400 

—$30,400 

$18,000 

—$12,400 

1935 . 

600 

—  29,600 

45,000 

-f  15,400 

1936 . 

900 

—  23,400 

85.500 

-h  62,100 

1937 . 

1,300 

—  9,500 

144,000 

+  134,500 

1938 . 

1,800 

-i-  11,400 

225,000 

+  236,400 

Total . 

5,000 

—$81,500 

$517,500 

-f  $436,000 

Table  XII — Cost  per  Dollar  of  Annual  Gross 
Revenue  Connected 

Cost  Per 
Dollar  of 


Merchandising 

Annual  Gross 

Annual  Gross 

Ranges 

Profit  and 

Revenue 

Revenue 

Year 

Sold 

Loss 

Connected 

Connected 

1934 . 

400 

-$30,400 

$18,000 

$1.69 

1935 . 

600 

—  29,600 

27,000 

1.10 

1936 . 

900 

—  23,400 

40,500 

0.58 

1937 . 

1,300 

—  9,500 

58,500 

0.  16 

1938 . 

1,800 

J-  11,400 

81.000 

-t-0.14 

Average.... 

5,000 

—  $81,500 

$225,000 

$0.3 

penses  of  sales  supervisors,  rent,  light,  heat  and  power, 
accounting  and  collections  due  to  merchandise  sold,  un¬ 
collectible  bills,  insurance  and  taxes,  interest  on  inven¬ 
tory,  delivery  to  customers,  servicing  and  miscellaneous. 
This  total  cost  of  obtaining  the  business,  deducted  from 
the  income  for  additional  load  connected,  would  leave  a 
profit  for  the  operation  of  $436,000  (see  Table  XI). 

The  cost  per  dollar  of  annual  gross  revenue  connected 
on  the  entire  program  equals  36  cents  (see  Table  XII). 
The  capital  investment  required  for  such  a  program,  to 
cover  the  additional  costs  of  generating  station,  primary 
and  secondary  distribution,  as  well  as  the  cost  of  inside 
wiring,  in  the  event  that  the  company  installs  range  wir¬ 
ing  free  and  capitalizes  this  expense,  can  be  calculated 
by  any  utility  to  arrive  at  the  final  net  figures  on  such 
an  operation  under  its  specific  local  conditions. 

The  prime  requisite  for  such  a  program  is  the  courage 
to  invest  the  money  necessary  to  create  thi.s  market.  And 
this  is  the  only  barrier  that  stands  in  the  way  of  any 
power  company  that  wants  to  increase  its  revenue  and 
earnings  from  domestic  customers  through  improvement 
of  its  load  factors,  and  is  willing  to  work  for  it.  There 
are  other  and  additional  results,  however,  that  will  ac¬ 
crue  from  such  a  five-year  program  of  range  develop¬ 
ment  that  are  not  shown  in  the  figures,  yet  are  of  great 
importance.  Mr,  Miles  listed  them  under  eight  heads: 

1.  Some  utilities  are  of  the  opinion  that  the  advertising;  expense, 
which  is  non-product  advertising  and  deals  entirely  witli  the  sell¬ 
ing  of  the  idea  of  electric  cookery,  can  rightfully  he  charged  to 
capital  expense,  rather  than  to  the  merchandising  account.  If  this 
be  done,  it  betters  materially  the  showing  made  in  the  foregoing 
analysis. 

2.  With  the  advent  of  definite  consumer  acceptance  of  electric 
cookery,  electrical  and  non-electrical  retailers  will  sell  electric 
ranges. 

3.  During  the  fourth  and  fifth  years  both  the  advertising  and 
sales  expense  of  the  utility  may  be  substantially  decreased,  the 
amount  depending  uiion  the  extent  to  which  other  retailers  take 
over  these  functions  of  merchandising. 

4.  With  the  created  consumer  demand,  in  favor  of  electric 
cookery,  the  market,  among  rented  homes,  will  be  opened  up 
during  the  fourth  and  fifth  year  of  the  campaign. 

5.  This  same  principle  applies  to  the  apartment  houses,  wherever 
they  are  located. 
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6.  At  the  end  of  the  five  years  definite  consumer  acceptance 
will  be  created  for  electric  cookery  and  the  business  will  carry  on 
with  the  minimum  of  sales  expense. 

7.  The  groundwork  will  be  laid  for  developing  the  water  heating 
load,  since  it  is  quite  essential,  for  the  full  development  of  water 
heating  business,  to  have  an  electric  range  in  the  home. 

8.  Plus  values  will  also  be  realized  through  the  ranges  sold 
by  the  dealers,  both  electrical  and  non-electrical,  during  the  five- 
year  period. 


New  Tap-Changing  Plan 
Minimizes  Contact  Arcing 

Feasible  up  to  about  300  kva.,  three  phase  and  up  to 
a  circuit  voltage  of  80  kv,  is  a  new  scheme  for  trans¬ 
former  tap  changing  under  load.  It  is  described  in  the 
February  number  of  Siemens  Zeitschrift. 

Each  phase  consists  of  two  halves,  with  the  break 
in  the  middle  of  the  stack.  Three  (or  more)  taps  are 
placed  at  the  two  ends  of  the  break ;  that  is,  at  the  middle 
of  the  stack.  The  resulting  six  tap  leads 
are  connected  as  shown  to  six  stationary 

_ I  contacts,  which  may  be  arranged  on  a 

circular  dial  or  along  a  straight  line.  A 
j  ^  l)ri(lging  finger  can  glide  over  these  con- 

^  tacts.  The  finger  is  wide  enough  always 

^  to  bridge  two  adjacent  con- 

I  < — ■r'  tacts.  Nos.  1,  2  and  3  are 

J  I  A5///a7/ifa/  operating  positions.  Forthree- 
I  \  )  ,  phase  Y-connection  the  three 

!  J  gliding  fingers  are  electrically 

Positioninxi  one  solid  piece.  In  the  inter- 
j  ‘  >  *  mediate  positions  a  circulating 

;  ;  Slow  motion  tap  current  will  flow  through  the 
:  •  changing  with-  bridging  finger,  but  its  magni- 
;;  out  arcing  is  tude  can  be  easily  kept  within 
claim  for  this  safely  permissible  limits  by 
new  scheme  choosing  proper  impedance 
in  the  tap  sections.  Even 
under  short-circuit  conditions 
these  impedances  can  be  so  dimensioned  that  the  tap 
sections  offer  thermally  the  same  degree  of  safety  as 
the  remainder  of  the  transformer  winding. 

By  thus  using  parts  of  the  winding  as  current-limit¬ 
ing  devices  the  use  of  unreliable  resistors  or  expensive 
reactors  is  entirely  obviated.  This  arrangement,  further¬ 
more,  makes  it  unnecessary  to  accomplish  the  switch¬ 
over  fast  or  with  an  involved  snap  action,  because  no 
harm  is  done  if  the  sliding  finger  should  stop  at  any 
point.  A  direct  and  relatively  slow  drive,  such  as,  for 
example,  by  a  spindle  and  a  traveling  nut,  is  perfectly 
satisfactory. 

The  amount  of  arcing  is  so  slight  that  such  a  tap 
switch  can  be  installed  directly  in  the  transformer  tank. 
A  cleaning  or  filtration  of  the  oil  may  not  be  required 
until  after  some  100,000  operations  of  the  switch,  repre¬ 
senting  under  normal  circumstances  a  service  of  a  dec¬ 
ade  of  years. 

As  a  rule,  these  switches  are  arranged  for  manual 
operation.  If  so  desired,  a  remote  and  automatic  mo¬ 
tor  operation  can  be  provided.  In  this  case,  however, 
the  cost  of  the  switchgear  and  the  operating  mechanism 
ma}  exceed  the  cost  of  the  transformer  proper. 


Slow  motion  tap 
changing  with¬ 
out  arcing  is 
claim  for  this 
new  scheme 


E.E.I.  and  N.E.M.A.  Agree 
on  Insulation  Yardsticks 

Substantial  progress  has  been  made  in  insulation  co¬ 
ordination.  At  Cleveland  last  week  (Electrical 
World,  March  31,  page  487)  a  joint  committee  of 
N.E.M.A.  and  E.E.I.  announced  that  agreement  had 
been  reached  as  to  impulse  flashover  values  on  rod  gaps 
and  insulator  strings.  The  high-voltage  laboratories 
agree  to  meet  the  specifications  on  the  1  by  5  and  the 
1.5  by  40  waves,  the  first  figure  denoting  the  time  in 
microseconds  from  zero  to  crest  voltage  and  the  second 

Table  I — Impulse  Voltage  Flashover,  Positive  Wave 

Suspension  insulators,  10  in.  diameter,  5J  in.  spacing:. 

Barometer  760  mm.,  temperature  25  deg.  C.,  humidity  6.5  grains 
per  cu.ft. 

Data  from  General  Electric,  Locke,  Ohio  Brass  and 
Westinghouse  Laboratories  averaged. 


Minimum  Flashover 

Minimum  Flashover 

Kv.  Values  on 

Kv.  Values  on 

Tails  of  Waves 

Tails  of  Waves 

No.  of 

1x5  Micro¬ 

lix40  Micro¬ 

No.  of 

1x5  Micro¬ 

lix  40  Micro¬ 

Units 

seconds 

seconds 

Units 

seconds 

seconds 

3 

390 

355 

12 

1,355 

1,105 

4 

500 

440 

13 

1,460 

1,185 

5 

610 

525 

14 

1,565 

1,265 

6 

715 

610 

15 

1,670 

1,345 

7 

820 

695 

16 

1,775 

1,425 

8 

930 

780 

17 

1,880 

1,505 

9 

1,040 

860 

18 

1,985 

1,585 

10 

1,145 

945 

19 

2,090 

1,665 

11 

1,250 

1,025 

20 

2,200 

1,745 

Table  II — Impulse  Voltage  Flashover,  Positive  Wave 

Rod  Gap 

Barometer  760  mm.,  temperature  25  deg.  C.,  humidity 
6.5  grains  per  cu.fL 

Data  from  General  Electric,  Locke,  Ohio  Brass 
and  Westinghouse  Laboratories  averaged 


Minimum  Flashover 
Kv.  Values  on 
Tails  of  Waves 


Minimum  Flashover 
Kv.  Values  on 
Tails  of  Waves 


Spacing,  1x5  Micro-  1^x40  Micro-  Spacing,  1x5  Micro-  1^x40  Micro- 


Inches 

seconds 

seconds 

Inches 

seconds 

seconds 

10* 

240 

190 

60 

1,230 

945 

20 

440 

350 

70 

1,425 

1,095 

30 

640 

505 

80 

1,620 

1,240 

40 

835 

650 

90 

1,815 

1,385 

50 

1,035 

800 

100 

2,010 

1,530 

•  Values  for  15-in.  spacing  and  less  may  be  subject  to  modifica¬ 
tion  when  more  data  are  available. 


denoting  the  time  from  zero  to  half  value  on  the  tail. 
The  data  are  for  positive  waves  only. 

These  data  afford  yardsticks  to  determine  insulation 
levels  and  work  is  under  way  to  fix  three  levels  for  the 
nominal  voltages  of  systems.  One  level  is  the  rod  gap, 
another  the  80  per  cent  arrester  level  and  a  third  the  100 
per  cent  arrester  level. 

The  rod  gap  is  defined  as  one-half  inch,  square-cor¬ 
nered,  square-cut  rods  coaxially  spaced  and  overhanging 
their  supports  at  least  one-half  the  gap  spacing  and 
mounted  on  conventional  insulators  giving  a  height  of 
1.3  times  the  gap  space  plus  4  in.  (plus  10  per  cent 
tolerance)  above  the  ground  plane. 


.  / 
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Network  Protector  Operations 

By  JOHN  S.  PARSONS  and  M.  A.  BOSTWICK 


Distribution  Engineering,  East  Pittsburgh 


Relay  Engineering  Department,  Newark 


Westinghouse  Elearic  &  Manufacturing  Company 


Network  protectors  are  often  so  sensitive  as  to 
operate  more  frequently  than  really  is  necessary. 
Excessive  maintenance  results. 


ON  LOW- VOLT  AGE  a.c.  network  systems  there 
are  locations  where  the  network  protectors  will 
operate  oftener  than  is  necessary  for  the  correct 
functioning  of  the  system  if  the  usual  sensitive  reverse- 
current  setting  is  used.  This  is  particularly  true  of  those 
systems  where  the  network  is  fed  from  a  number  of 
different  generating  station  or  substation  buses  whose 
voltages  are  appreciably  different  in  magnitude  or  phase 
position.  These  unnecessary  protector  ojierations  are 
objectionable  because  eventually  they  will  lead  to  exces¬ 
sive  maintenance  costs.  Approximately  half  the  network 
protectors  sold  during  the  last  three  years  have  been  pro¬ 
vided  with  control  equipment  which  permits  them  to  be 
given  an  insensitive  reverse-current  setting  if  necessary. 

The  sensitive  network  protector  can  be  adjusted  to 
tri])  on  values  of  reverse  current  from  zero  to  2  or  3 
I)er  cent  of  the  protector  rating.  Where  a  setting  some¬ 
what  higher  than  this  is  needed  it  is  only  necessary  to 
equip  the  three-phase  network  master  relay  with  a 
stronger  reverse-current  spring.  However,  a  relay 
equip|xxl  with  a  strong  reverse-current  spring  should  not 
be  given  a  reverse-current  setting  in  excess  of  10  or  12 
j)er  cent  of  the  protector  rating,  because  if  a  higher  set¬ 
ting  is  used  there  is  a  ]x)ssibility  that  the  protector  may 
not  trip  to  clear  a  primary  fault.  This  method  of  obtain¬ 
ing  a  somewhat  insensitive  reverse-current  setting  is  not 
very  widely  used,  probably  because  there  is  usually  a 
question  as  to  whether  a  10  per  cent  setting  will  prove 
to  he  high  enough. 

'I'here  are  two  general  methods  of  obtaining  insensi¬ 
tive  reverse-current  settings  in  excess  of  10  per  cent 
which  have  been  used  to  a  considerable  extent  for  a  num- 


Giving  the  protector  an  accessory  which  affords  it 
an  insensitive  reverse-current  setting  greatly  re¬ 
duces  the  unnecessary  operations  and  the  re¬ 
sultant  contact  maintenance. 


her  of  years.  They  are  the  shunt  reactor  scheme  and  the 
voltage  restraining  scheme.  An  improved  method  of 
rendering  network  protectors  insensitive  has  been  devel- 
o|xxl  which  provides  for  adjustable  high  reverse-current 
settings  under  normal  operating  conditions  hy  means  of 
voltage  restraint.  It  differs  from  other  voltage  restrain¬ 
ing  schemes,  however,  in  that  it  provides  for  eliminating 
all  restraint  under  fault  conditions,  thus  rendering  the 
protector  sensitive  and  insuring  more  positive  operation 
when  a  primary  fault  occurs. 

Operation  of  the  improved  scheme  can  l)est  be  de¬ 
scribed  by  referring  to  Fig.  1.  A  standard  three-phase 
network  master  relay,  the  usual  contactor  for  controlling 
the  closing  motor  circuit,  and  a  standard  phasing  relay, 
when  neces.sary,  are  employed.  In  addition  to  these  usual 
relays  a  simple  voltage  relay,  a  positive  phase  se(iuence 
voltage  filter  and  three  tap]:)ed  resistors,  all  mounted  in 
one  case  and  known  as  the  type  SR  relay,  are  used. 

Tlie  master  relay  and  phasing  relay  function  in  the  usual 
manner  to  make  their  closing  contacts.  These  two  sets  of  con¬ 
tacts  in  series  when  closed  energize  the  contactor  and  complete 
the  energizing  of  the  positive  phase  sequence  voltage  filter  in  the 
type  SR  voltage  restraining  relay.  The  type  SR  relay  picks  up 
and  closes  its  contacts.  This  connects  the  phasing  coils  of  the 
master  relay  together  through  the  three  resistors  in  the  type  SR 
relay.  Appreciably  more  current  now  passes  tlirough  the  phas¬ 
ing  coils  at  such  an  angle  that  these  coils  acting  in  conjunction 
with  the  potential  coils  produce  a  strong  torque  to  maititain  the 
master  relay  contacts  closed.  When  the  contactor  closes,  one 
set  of  its  contacts  energizes  the  closing  motor  of  the  protector. 
Its  other  set  of  contacts  shunts  the  contacts  of  the  phasing 
relay.  This  seals  the  contactor  in  the  energized  position 
through  the  master  relay  contacts.  These  contacts,  of  course, 
remain  closed  after  the  protector  closes  due  to  the  restraining 
torque  pro<luced  by  the  phasing  and  potential  coils.  The  con¬ 
tacts  of  the  phasing  relay  may  or  may  not  remain  closed  and 
it  is,  therefore,  necessary  to  shunt  them  by  the  contactor  contacts. 

With  the  protector  closed  the  phasing  coils  act  as  restraining 
coils  and  in  conjunction  with  the  potential  coils  produce  a  torque 
which  must  be  overcome  hy  the  action  of  the  current  and  poten¬ 
tial  coils.  The  amount  of  reverse  current  at  normal  volta.ge 
necessary  to  overcome  the  restraining  torque  and  trip  the  net¬ 
work  protector  can  be  adjusted  by  changing  taps  on  the  resi'tors 
in  the  type  .SR  relay,  which  varies  the  amount  of  current  thningh 
the  phasing  coils. 

When  a  fault  occurs  on  any  phase  or  phases  which 
appreciably  affects  the  system  voltage  at  the  protector 


Phasing  relay  phasing  resistor  or  lamp  Phasing  rela\ 

\  phasing  coif 


Contactor 


piaster  nlay 


- 1  phasing  relay  • 

resistors  potential 
or  lamps  coils 

'Connecting  link.  Move  to  dotted 
'  position  and  remove  screws  A  ' B’C 
!  for  sensitive  operation 

’  Restraining  resistors 

Aur.  switch,  open  when  protector 
is  dosed 

Aux.  Sw'  open  when  I  |  A 

protector  is  open  /  J  _  f  A. 

Positive  sequence - '  cL — 

voltage  A  ter  Type  SR.  relay 

Fig.  1 — Improved  voltage  restraining  scheme  obtains 
high  reverse-current  settings  on  network  protectors 


Master  relay 
contacts 


t losing 
notor 


Phasing! 

relay 

contacts 
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Reduced  by  Improved  Control 


Fig.  2  —  Type  SR 
relay  includes  posi¬ 
tive  phase-sequence 
voltage  filter,  volt¬ 
age  relay  and  ad¬ 
justable  restraining 
resistors 

The  relay  Is  set  to 
pick  up  on  about  9.'. 
per  cent  and  drop  out 
on  about  90  per  cent 
of  normal  positive  se¬ 
quence  voltage. 


screws  A',  B'  and  C'.  Now  the  closing  of  the  contacts 
of  the  master  relay  and  the  phasing  relay  in  series 
energizes  only  the  contactor,  which  operates  to  energize 
the  closing  motor  and  to  seal  itself  closed  by  shunting 
the  master  and  phasing  relay  contacts.  As  the  type  SR 
relay  is  not  energized  the  phasing  coils  are  not  connected 
to  produce  a  restraining  torque  and  the  protector  func¬ 
tions  sensitively. 

The  most  important  advantage  of  this  improved 
method  of  obtaining  high  reverse-current  settings  when 
compared  with  other  voltage-restraining  schemes  is  that 
its  restraining  torque  is  reduced  to  zero  on  any  type  of 
fauit  which  causes  an  appreciable  drop  in  voltage  on  any 
phase  or  phases,  thus  giving  maximum  reliability  of 
operation.  With  other  voltage-restraining  schemes  the 
restraining  torque  under  most  fault  conditions  is  by  no 
means  zero. 

No  contacts  in  voltage  transformer  circuits 

This  scheme  also  has  a  number  of  advantages  over 
the  widely  used  shunt  reactor  scheme,  which  it  is  event¬ 
ually  expected  to  supersede.  Probably  the  chief  advan¬ 
tage  is  that  no  contacts  are  required  to  operate  in  the 
very  low  voltage  current  transformer  circuits.  Both  in 
this  improved  scheme  failure  of  the  type  SR  relay  con¬ 
tacts  to  make  and  in  the  shunt  reactor  scheme  failure 
of  the  cut-out  contacts  to  make,  the  protector  is  left 


Fig.  3 — Reverse-cur¬ 
rent  setting  of  the 
protector  changed 
by  changing 
amount  of  resist¬ 
ance  in  the  restrain¬ 
ing  circuit 

The  relay  may  be  set 
so  that  the  protector 
will  trip  at  normal 
voltage  on  an  in-phase 
reversal  of  approxi¬ 
mately  17,  25  or  35  per 
cent  of  the  protector 
rating. 


Terminals 


\  Restraining 
X..'~resistor 


tlif  jHisitivc  phase  se-  I 

quence  voltage  at  that  I 

p<tint  will  be  reduced.  '  - 

A  reduction  of  about  I 

10  i)er  cent  in  the  pos-  I 

itive  sequence  voltage  | 

will  cause  the  type  SR  | 

relay  to  open  its  con-  | 

tacts  and  de-energize 
the  phasing  coils,  thus  | 
reducing  the  restrain-  j 
ing  torque  to  zero  and 
restoring  the  master  j 

relay  to  its  sensitive  [ _ 

condition.  The  net-  I 

work  protector  is  now  | 

under  the  control  of  I — 

a  .sensitive  directional 
relay  which  will  operate  (juickly  and  positively  to  trip 
if  the  fault  is  so  located  as  to  cause  a  reversal  of  power 
through  the  protector. 

It  is  desirable  that  a  network  control  scheme  be  such 
that  cither  a  sensitive  or  an  insensitive  setting  can  be 
used.  With  this  scheme  the  protector  can  be  made 
sensitive  to  very  small  values  of  reverse  current  under 
normal  conditions  merely  by  moving  the  two  connecting 
links  1)  in  Fig.  1  to  the  dotted  positions  and  opening  the 
connections  to  the  phase  sequence  filter  by  removing 


Connector 


Contacts 


..\Reactor\ 

Ti^sformen 


{/bsitive 

sequence 

>nefwork 

voltaae 

filter 


Finish 


I  Phase 
I  rotation 

\  A-B-C 


Fig.  4 — A  45-kva.  overhead  secondary  network 
installation  on  the  Detroit  Edison  system 

A  200-amp.  type  CM-4  overhead  network  protector  is 
controlled  by  the  type  SR  relay  high  reverse-current 
setting  scheme.  The  type  SR  relay  is  mounted  at  the 
bottom  of  the  door  of  the  protector.  Note  how  it  com¬ 
pares  in  size  with  the  network  ma.ster  relay  mounted 
above  It. 
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operating  with  a  sensitive  setting.  However,  such  a  setting,  whereas  in  the  case  of  the  shunt-reactor  scheme 
failure  of  the  SR  relay  contacts  is  much  less  likely  be-  increasing  the  reverse-current  setting  means  increasing 
cause  of  the  higher  contact  pressure  which  normally  the  contact  travel  and  consequently  the  tripping  time  for 
exists  and  because  of  the  very  much  higher  voltage  of  any  given  value  of  torque. 

the  circuit  in  which  they  are  used.  When  using  either  In  addition  to  the  above-mentioned  operating  differ- 
scheme  failure  of  the  above-mentioned  contacts  to  open  ences  in  the  two  schemes  the  fact  that  the  additional 
leaves  the  protector  operating  with  an  insensitive  setting,  equipment  necessary  to  obtain  insensitive  settings  is  in- 

Under  this  condition,  however,  the  action  when  a  fault  corporated  in  the  one  small  type  SR  relay  gives  a 

occurs  is  quite  different.  In  the  case  of  the  shunt-reactor  simpler  and  more  easily  maintained  network  protector 
scheme  the  amount  of  reverse  current  required  to  trip  than  does  the  shunt-reactor  scheme.  Protectors  equipped 
increases  as  the  voltage  decreases,  whereas  with  the  im-  with  this  improved  insensitive  control  scheme  have  been 
proved  voltage-restraining  scheme  the  reverse  current  operating  satisfactorily  in  service  for  more  than  a  year. 

required  to  trip  decreases  as  the  voltage  decreases,  thus  - 

insuring  more  ix)sitive  opening  of  the  protector. 

'fhe  closing  characteristics  of  the  protector  when  using  Russian  Electrical  Plans 
the  SR  relay  scheme  are  the  same  whether  a  sensitive  or 

ail  insensitive  setting  is  used.  This  is  not  true  of  the  Envisioning  the  production  of  38,000,000,000  kw.-hr. 
shunt  reactor  scheme  as  the  connection  of  the  reactors  during  1937,  or  more  than  twice  the  amount  generated  in 
in  parallel  with  the  current  coils  of  the  network  master  1933,  a  recent  issue  of  the  Bulletin  of  Economic  Infor- 
relay  changes  the  closing  characteristics  of  this  relay  mation,  published  by  the  U.S.S.R.  Chamber  of  Corn- 
somewhat.  This  improved  scheme  should  in  most  cases  merce,  sees  a  notable  expansion  there.  For  comparison 

o|)erate  faster  to  trip  the  network  protector  than  the  with  other  years  the  following  production  figures  (in 

shunt-reactor  scheme  because  the  master  relay  contact  millions  of  kw.-hr.)  are  quoted  from  the  same  source: 
travel  remains  constant  for  any  high  reverse-current  1913,  1,940;  1928,  5,000;  1933,  15,800. 


Small  Utility  Diesels  in  $0.0193  to  $0.0843  Range 

Diesel  operating  cost  figures  for  ten  small  utility  in  load  factors  from  33.33  per  cent  (585-kva.  plant 
plants  during  1932  have  recently  been  released  by  No.  4)  to  8  per  cent  (1.025-kva.  peak-load  plant  No. 
George  Charlesworth,  electrical  engineer  of  the  Iowa  10)  the  costs  per  net  kilowatt-hour  range  from  $0.0193 
Railroad  Commission.  These  figures  extend  the  1931  to  $0.0595.  One  plant  (No.l)  has  a  large  margin  of 
figures  jiresented  by  him  at  the  tenth  annual  conference  capacity  over  peak  load  and  shows  the  high  cost  of 
of  utility  commission  engineers  held  in  1932.  Ranging  $0.0843  cents  per  net  kilowatt-hour. 

Output  Consuniption  and  Costs  Tor  Ctillt}’  Diesel  Plants 


Plant  No .  12  3*  45  6  789  10 

Si*e  units  in  kva .  1-237;  1-75  1-300:1-200  2-513  1-585  3-513:1-250  3-600  2-512;  1-375  1-690  1-690  1-525;  1-300 

1-75  1-200 

Type .  2c;  81  4o,AI:2c,SI;  4c;  AI  4c,  AI  4c;  AI;  2c,  SI  2c.  SI  4C.  AI  2c.  AI  2c,  SI  2c,  SI 

2c,  SI  Full  Load 

Operation .  Isolated  Isolated  .  .  only  t  Base  Load  Peak  Load  Peak  Load  Peak  Load 

Total  kw.-hr.  generated . .  210,470  661,930  2,121,600  1,409,410  1,751,200  2,721,770  2,422,980  588,300  495,200  388,590 

Kw.-hr.  light  and  power. .  7,762  37,170  51,593  27,919  17,398  88,616  81,834  13,100  12,980  8,980 

Kw.-hr.  station  losses _  8,603  11,780  5,125  23,206  13,389  36,054  14,075  . 

Net  kw.-hr.  for  use .  194,105  612,198  2,064,882  1,358,285  1,720,413  2,597,100  2,327,071  575,200  482,220  379.610 

Station  capacity  kva .  309  575  1,026  585  1,789  1,800  1,399  690  690  1,025 

Maximum  demand  kw..,.  75  250  920  480  1,700  .  1,100  610  560  550 

Fuel  oil  used,  gallons .  38,111  82,300  203,814  128,355  148,265  286,583  234,664  56,995  46,348  35,314 

Costoffueloil .  $1,382.59  $2,987.25  $7,569.45  $4,844.97  $5,846.63  $10,139.43  $8,789.38  $2,016.65  $1,628.33  $1,304.54 

Cost  of  fuel  oil  f.o.b.  plant  $0,036  $0,036  $0,037  $0,038  $0,039  $0,035  $0,037  $0.0353  $0.0351  $0.0369 

Net  kw.-hr.  per  gal.  fuel  oil  5.1  7.44  10.1  10.6  11.6  9.  1  9.9  10.3  10.7  10.7 

Gallons  lubricating  oil....  1,122  1,544  1,483  701  1,519  3,276  2,319  420  403  428 

Cost  of  lubricating  oil...  $0,527  $0,537  $0,526  $0.53  $0,508  $0,514  $0,514  $0,499  $0.65  $0.48 

Net  kw.-hr.  per  gal.  lub.  oil  173  397  1,392  1,938  1,133  793  1,004  1.400  1,197  887 

Itemized  Costs  per  Net  klluwatt-lloiir 

Int.  at  cost  of  money .  $0.0274  $0.0163  $0.0070  $0.0062  $0.0132  $0.0092  $0.0078  $0.0126  $0.0142  $0.0277 

W ear  out  on  20-year  aver- 

agelife .  0.0136  0.0080  0.0035  0.0031  0.0067  0.0045  0.0040  0.0062  0.0069  0.0133 

Taxes .  0.0093  0.0030  0.0016  0.0015  0.0003  0.0015  0.0002  0.0034  0.0043  0.0074 

Fueloil .  0.0071  0.0049  0.0037  0.0036  0.0032  0.0039  0.0038  0.0035  0.0034  0.0034 

Lubricating  oil .  0.0030  0.0015  0.0004  0.0003  0.0004  0.0006  0.0005  0.0004  0.0005  0.0005 

Operating  labor .  0.01 10  0.0050  0.0017  0.0031  0.0016  0.0013  0.0017  0,0020  0.0019  0.0038 

Water .  0.0001  0.0005  0.0002  0.0002  0.0001  0.0001  0.0001  . 

Maintenance .  0.0121  0.0007  0.0010  0.0013  0.0008  0.0008  0.0011  0.0019  0.0018  0.0010 

Insurance .  .  .  .  .  .  .  0.0010  0.0009  0.0020 

Miscellaneous .  0.0007  0.0005  0.0002  0.0005  0.0001  0.0005  0.0003  0.0002  0.0002  0.0004 

Total  power  costs .  $0.0843  $0.0404  $0.0193  $0.0198  $0.0264  $0.0224  $0.0195  $0.0312  $0.0341  $0.0595 

•Has  reserve  capacity  for  No.  4.  t-^s  reserve  for  three  transmission  systems.  Legend  c  —  cycle:  SI  —  solid  injection;  AI  =  air  injection. 
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More  Kilowatt-Hour  Sales 

From  Air  Conditioning 


By  CHARLES  E.  MICHEL 

Sales  Manager,  Union  Elearic  Light  &  Power  Company 

•  A IR  CONDITIONING  has  arrived  at  the  point 
where  additional  kilowatt-hour  sales  are  propor- 
-^tional  to  the  sales  eflFort  put  forth.  Space  cooling 
presents  the  most  important  field  and  divides  itself  into 
three  groups: 

1.  Cooling  for  comfort  and  health  in  residences  and 
executive  offices. 

2.  Cooling  for  profit  in  stores,  restaurants,  theaters 
and  all  those  places  where  volume  of  business  depends 
on  attracting  attendance. 

3.  Cooling  for  industrial  processes. 

These  three  fields  vary  in  their  attractiveness  with 
different  localities,  but  each  is  present  in  almost  every 
section  of  the  country. 

The  comfort  and  health  market  is  one  which  lends 
itself  to  the  wide  distribution  of  comparatively  small 
units  which,  once  started,  will  progress  at  a  rapid  rate. 
Small  units  are  necessary.  Last  year  a  limited  number 
of  such  devices  were  on  the  market,  and  from  the  ex¬ 
perience  gained  the  manufacturers  have  developed  self- 
containd  units,  in  some  cases  made  portable  by  being 
mounted  on  rubber-tired  casters. 

We  know  of  at  least  five  of  the  large  manufacturers 
who  have  included  this  type  of  equipment  in  their  lines  in 
one  or  more  sizes.  At  least  one  can  be  operated  on  a 
115-volt  circuit.  These  units,  in  most  cases,  have  ^-hp. 
motors.  The  cost  will  be  about  $400.  They  will  be  cap¬ 
able  of  cooling  and  dehumidifying  rooms  of  150  to  200 
S(|.ft.  under  average  conditions.  Here  is  a  piece  of 
package  merchandise  which  already  has  public  acceptance 
because  the  results  are  tried  and  proven,  are  desired  by 
the  public  and  the  price  is  right. 

Without  considering  the  many  applications  for  resi¬ 
dence  and  office  cooling,  on  which  installation  work  is 
reijuired,  we  now  have  the  opportunity  of  selling  a  pack- 
ape  cooler  which  will  bring  us  a  revenue  in  kilowatt- 
hour  sales  comparable  to  the  well-established  domestic 


Experience  in  St.  Louis  will  now  be  capitalized 
by  a  broader  program  of  market  development  as 
reported  to  the  recent  E.E.I.  sales  conference. 


refrigerator.  These  self-contained  room  coolers  will  con¬ 
sume  approximately  500  watts  per  hour.  Data  gathered 
recently  by  our  air-conditioning  subcommittee  shows  an 
average  usage  of  cooling  equipment  in  excess  of  1,200 
hours  per  season.  The  figures  vary  from  500  to  2,800 
hours.  We  believe  that  most  of  the  small  self-contained 
room  coolers  will  run  at  least  1,000  hours  during  the 
cooling  season  and  we  have  for  each  one  of  these  in¬ 
stallations  a  potential  increase  of  500  kw.-hr.  per  season. 

Manufacturers  and  distributors  are  alive  to  the  im¬ 
portance  of  the  market.  They  have  gaged  the  market 
for  1934  and  have  geared  their  production  to  a  substan¬ 
tial  volume.  As  a  result,  the  number  of  salesmen  who 
will  contact  the  public  will  be  greatly  increased  over 
last  year.  Contacts  with  distributors  in  St.  Louis  lead 
us  to  believe  that  there  will  be  more  than  one  hundred 
salesmen  in  that  territory,  where  there  were  but  30 
last  year. 

This  type  of  equipment  will  create  a  desire  to  possess 
larger  and  more  adequate  equipment.  In  1932  a  cus¬ 
tomer  in  St.  Louis  made  an  installation  of  three  cabinet 
type  room  coolers  connected  to  one  refrigerating  ma¬ 
chine.  In  1933  he  added  two  more  rooms.  In  1933  an¬ 
other  customer  made  an  installation  consisting  of  a  3-hp. 
machine  and  four  room  coolers.  Only  a  few  days  ago 
we  were  called  on  to  increase  his  service  because  he  had 
purchased  new  equipment  with  a  7^-hp.  compressor, 
which  will  enable  him  to  cool  seven  rooms.  In  inter¬ 
viewing  this  customer  we  found  that  he  was  highly 
pleased  with  the  installation  of  the  previous  year  and 
is  completely  sold  on  the  necessity  of  providing  com¬ 
plete  summer  comfort  for  his  home. 

Summer  service  experience 

IN  COOLING  for  profit,  change  has  taken  place.  In 
1933  little  thought  was  given  to  summer  cooling  and 
dehumidifying  until  the  hot  weather  actually  arrived. 
We  have  been  advised  by  one  distributor  in  St.  Louis 
that  on  February  1  he  had  46  proposals  outstanding  for 
summer  cooling  and  dehumidifying  in  stores.  Another 
told  us  that  if  he  could  close  15  per  cent  of  the  pro¬ 
posals  which  he  had  made  he  would  consider  that  he  had 
had  a  successful  season.  Distributors’  salesmen  and  our 
own  men  report  that  it  is  no  longer  a  question  of  con¬ 
vincing  the  retail  store  executive  that  he  should  have 
cooling  and  dehumidifying.  The  question  now  to  be 
considered  is  what  type  of  equipment  is  most  applicable 
and  what  it  will  cost.  The  manager  of  a  large  specialty 
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shop  stated  to  us  the  other  day  that  he  was  surprised 
at  the  reasonable  cost  of  the  proposals  which  had  been 
submitted  to  him.  These  men  have  learned  that  there 
is  a  new  and  useful  tool  available  to  them  in  attracting 
customers  and  keeping  them  in  the  store  to  purchase 
merchandise.  Here  is  a  tremendous  field  for  the  aggres¬ 
sive  salesmen. 

•\nother  market  in  the  air-conditioning  field  which 
has  not  l)een  touched  is  the  use  of  mechanically  circu¬ 
lated  air  to  increase  the  adaptability  and  usefulness  of 
warm  air  heating.  These  mechanical  warm  air  heating 
systems  are  now  designed  to  heat  and  humidify  the  air  in 
winter,  to  cool  and  dehumidify  in  summer,  as  well  as  to 
cleanse  and  circulate  the  air  during  all  jieriods  of  the 
year.  For  the  summer  cooling  and  dehumidifying  a  com¬ 
pressor  and  the  necessary  cooling  coils  are  added.  The 
additional  installation  cost  is  comparatively  small.  Tests 
which  have  been  conducted  indicate  that  in  the  moderate 
size  home  from  300  to  400  kvv.-hr.  will  be  consumed 
during  the  year  by  the  motor-driven  fan.  It  will  mean 
that  we  have  in  this  device  alone  the  possibility  of  in- 
creasiiig  the  energy  consumption  of  the  average  resi¬ 
dence  by  approximately  50  per  cent.  One  St.  Louis 
company,  during  a  period  wheii  new  residential  con¬ 
struction  was  at  low  ebb,  made  50  such  installations. 
Another  re]>orted  that  during  1933  it  had  made  35  in¬ 
stallations,  all  of  these  in  new  residences. 

There  are  tens  of  thousands  of  gravity  type  air  heat¬ 
ing  systems  which  can  be  convertecl  into  air-conditioning 
systems  by  the  addition  of  a  motor-driven  fan.  filters  and 
humidifying  equijMnent.  It  offers  to  us  a  tremendous 
potential  market.  It  will  give  the  owner  improved  heat¬ 
ing,  clean  air,  circulation  and  humidification.  On  many 
of  these  systems  it  will  be  possible  to  include,  at  a  later 
date,  summer  cooling  and  dehumidification. 

Industrial  air  conditioning  is  the  parent  of  air  condi¬ 
tioning  for  comfort.  It  has  been  established  for  many 
years,  but,  in  turn,  it  has  been  given  impetus  by  its  off¬ 
spring.  Many  new  opjX)rtunities  are  developing  for  the 
application  of  air  conditioning  in  industry  as  a  result 
of  experience  with  comfort  cooling. 

The  St.  Louis  method 

OUR  plan  for  promotion  of  air  conditioning  in  St. 

Louis  is  built  around  man  powder.  We  propose 
that  the  St.  Louis  Air-Conditioning  Bureau  bring  to¬ 
gether  for  a  week’s  study  and  training  80  to  100  dealers 
and  salesmen  who  will  actually  be  in  the  field  this  sum¬ 
mer.  We  intend  to  prove  to  these  men  that  air  condi¬ 
tioning  has  actually  arrived  and  that  there  is  a  well- 
defined  and  growing  market.  We  will  convince  them 
that  a  correct  sales  procedure  will  produce  a  definite 
volume  of  business.  The  men  will  then  be  trained  in  a 
simple  but  effective  sales  technique  developed  out  of 
ex|)erience  so  that  each  man  will  be  able  to  put  over  the 
air-conditioning  idea  in  a  sound,  conclusive  manner. 

riie  first  step  will  be  the  ])roper  use  of  a  “sales  visu- 
alizer"  to  sell  the  pros|)ect  on  the  reasons  for  and  the 
benefits  to  be  derived  from  air  conditioning.  The  second 
step  will  be  to  secure  the  prospect’s  attendance  at  a 
practical  demonstration  of  air  conditioning.  The  third 
step  will  be  to  uncover  systematically  the  prospect’s  needs 
and  re(|uirenients  so  as  to  be  able  to  suggest  to  him  just 
the  right  ecjuipment  for  his  purpose.  The  fourth  step 
will  be  to  concentrate  enough  jx'rsonnel  and  mail  follow 
up  to  close  the  sale.  To  support  this  plan  we  will  again 


have  a  number  of  exhibits  so  that  more  and  more  people 
may  be  brought  in  contact  with  the  benefits  of  room 
cooling  and  dehumidifying. 

We  believe  that  only  the  utility  is  in  a  position  to  make 
a  complete  and  impartial  display  of  all  types  of  equip¬ 
ment  and  carry  a  demonstration  of  air  conditioning  direct 
to  all  the  groups  that  can  be  interested.  The  value  of  a 
central  exhibit  and  demonstration  has  been  thoroughly 
proved.  It  provides  a  place  where  the  prospect  may  in¬ 
vestigate  the  subject  with  the  maximum  of  help  and 
information.  It  provides  an  impressive  demonstration 
to  the  public  that  air  conditioning  is  no  longer  a  distant 
ideal,  but  an  accomplished  fact,  requiring  immediate 
consideration  and  decision. 

Many  exhibits  planned 

K  PROPOSE  an  exhibit  in  a  hotel  to  place  the  air- 
conditioning  idea  before  business  organizations, 
hotel  men  themselves  and  the  traveling  public.  An  exhibit 
of  room-cooling  eijuipment  in  an  apartment  building,  to 
which  prospects  will  be  brought  by  appointment,  will 
also  serve  to  show  apartment  owners  and  operators  a 
new  device  for  keeping  their  properties  rented.  A  suite 
in  an  office  building  will  also  be  air  conditioned  aiKl 
building  owners,  managers  and  tenants  will  be  brought 
in  by  special  invitation.  There  will  be  an  exhibit  of  self- 
contained.  ]K)pular-priced  units  in  a  department  store  as 
well  to  em])hasize  that  air  conditioning  is  practical,  that 
prices  are  down,  that  operating  costs  are  right  and  that 
every  one  can  now  consider  himself  a  prospective  pur¬ 
chaser.  In  addition  one  of  the  model  homes  now  being 
built  by  a  realty  company  will  be  used  for  a  demonstra¬ 
tion  of  complete  summer  and  winter  residential  air  con¬ 
ditioning  by  a  central  plant. 

The  idea,  of  course,  is  not  merely  to  put  air  condi¬ 
tioning  on  display  at  as  many  points  as  possible  in  the 
Irope  that  the  right  people  in  each  case  will  discover  the 
equipment.  Rather,  we  will  use  each  display  as  a  focus¬ 
ing  point  for  a  specific  promotion  whereby  a  selected 
group  of  prospects  will  be  talked  to  in  the  particular  lan¬ 
guage  they  understand  and  will  be  shown  room-cooling 
equipment  under  the  particular  surroundings  where  they 
will  use  it. 

We  are  planning  a  book  of  evidence  as  a  supplement 
to  the  “sales  visualizer’’  showing  pictures  of  important 
installations,  together  with  a  brief  statement  of  what 
these  have  accomplished  for  their  owners.  This  is  in¬ 
tended  to  pile  up  evidence  of  a  specific  character  so  that 
no  reader  can  escape  the  conclusion  that  air  conditioning 
is  here  in  a  big,  impressive  and  final  way.  A  booklet 
for  general  distribution  will  be  provided  showing  the 
"A  B  C’s  of  air  conditioning,’’  which  will  take  the  mys¬ 
tery  out  of  the  subject  and  will  sell  air  conditioning  as 
the  next  great  improvement  in  living. 

The  position  of  Union  Electric,  with  nothing  to  sell 
but  service  and  with  a  distinct  interest  in  helping  each 
purchaser  to  secure  the  most  satisfactory  installation, 
will  be  made  clear  in  a  letter.  This  will  be  mailed  to  se¬ 
lected  retailers,  owners  of  apartments,  office  buildings, 
restaurants,  hotels  and  other  classifications  of  prospects, 
as  well  as  to  architects  and  engineers  and  others  who  in¬ 
fluence  the  purchase  of  building  improvements.  We  will 
provide  the  necessary  follow-up  material  for  each  classi¬ 
fication,  in  which  the  facts  and  arguments,  specifically 
adapted  to  that  classification,  are  concentrated. 

We  believe  that  newspaper  advertising  can  and  will 
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])lay  an  important  part  in  reachintj  tlie  pros])ect  because 
we  find  him  in  unexpected  places.  We  have  excellent 
t(>])ics  for  such  advertising.  We  can  tell  the  people  what 
they  want  to  hear.  We  can  tell  them  that  room  cooling 
and  dehumidifying  is  now  within  the  reach  of  their 
pockethooks.  We  can  tell  them  of  the  lower  prices  of 
eiiuipment  and  simplified  installations  and  of  the  low 
()])erating  cost.  We  can  tell  them  that  the  investment 
which  they  may  make  in  room-cooling  equipment  is 
jnstihed  for  improved  health,  the  prevention  of  depressed 


and  nervous  conditions  and  for  higher  working  efficiency. 
We  can  tell  them  of  the  many  successful  installations 
that  have  been  made  in  the  ])ast.  We  can  advise  them 
that  Union  Electric  is  prepared  to  serve  them  and  give 
com]>lete  information  on  the  subject. 

W  e  believe  that  the  market  is  ready  and  that  prinluct 
development  has  reached  the  point  where  organized  man¬ 
power,  carefully  manned  exhibits  and  aggressive  adver¬ 
tising  will  result  in  volume  .sales  of  e(juii)ment  and  there¬ 
by  in  increased  kilowatt-hour  sales  from  air  conditioning. 


Y  Informal  opinions  on  present  conditions  and  problems  confront¬ 
ing  the  industry  are  helpful.  We  welcome  to  this  forum  the  type 
of  discussion  presented  by  Mr.  Rae  and  hope  others  will  discuss 
JL  industry  questions  here  in  a  similar  construaive  vein. — EDITORS. 


Frank  B.  Rae  takes — 


a  realistic 
look  at 
lighting  sales 
and  asks  a 
new  industry 
viewpoint 


In  all  the  "Better  Eight — Better  .Sight”  activity  so 
proudly  and  widely  heralded  the  best  light-selling  jobs 
have  been  done  by  a  hotel  man.  a  newspaper  man  and  a 
department  store  man.  Electrical  men,  titular  leaders  of 
the  lighting  business,  have  been  bringing  up  the  rear, 
running  after  the  bandwagon  instead  of  riding  on  it. 

These  are  harsh  words.  Intentionally  so.  For  the 
lighting  industry  today  has  a  tremendous  and  solemn 
op])ortunity  laid  in  its  lap,  an  opportunity  to  render 
incalculable  service  to  the  public  to  its  own  enormous 
profit.  And  all  it  seems  to  see  in  that  opportunity  is 
bigger  bulbs  and  increased  wattages  and  the  hanging  on 
the  ceiling  of  additional  jimcrack  brassware. 

In  other  words,  the  wonderful  work  of  Luckiesh  and 
Moss  is  reduced  by  the  lighting  industry  to  a  mere 
matter  of  higher  intensities.  The  phenomenal  photronic 
cell  gadget  of  W'eston's  engineers  is  reduced  to  a  mere 
tape  measure  for  lumens.  The  fundamental  and  daz- 
zling  o])|x)rtunity  behind  these  two  developments,  the 
op])ortunity  to  deal  with  light  as  desirable  merchandise, 
smartly  styled,  tailored  to  individual  needs  and  tastes, 
has  apparently  been  lost  upon  an  industry  wholly  and 
sordidly  intent  upon  the  price  tags  on  portables  and  the 
discount  schedules  of  fixture  manufacturers. 

That  oF  debil  price  again 

The  experience  of  the  lighting  sales  activity,  however, 
reveals  that  the  public  which  buys  the  equipment  and 
pays  the  light  bills  is  only  moderately  interested  in  prices 
and  discounts.  It  sees  in  this  “new  approach”  move¬ 
ment  an  answer  to  an  unsatisfied  desire.  The  public 
wants  better  light. 

It  has  been  the  industry’s  habit  and  pleasure  to  damn 


the  fi.xture  and  ])ortable  manufacturers  for  this  condi¬ 
tion.  But  the  sad  fact  is  that  the  fixture  manufacturers 
and  the  portable  manufacturers  make  what  we  buy — if 
we  didn’t  buy  it  they  wouldn’t  make  it.  .And  they  make 
it  as  cheap  as  they  can  becau.se  we  demand  to  buy  it 
chea^) — ^they'd  gladly  make  better  stuff  for  us  if  we 
wcnild  remove  the  chisels  from  the  jnirchasing  agents’ 
desks.  And  as  for  the  design  of  the  atrocities  they 
make,  who  ever  said  to  a  fixture  manufacturer.  "Listen 
my  friend,  go  throw  that  plumber  who  calls  him.self 
your  designer  out  on  his  ear  and  hire  your.self  a  real 
designer,  some  one  who  can  think  in  terms  of  lighting 
effects  instead  of  in  terms  of  brass  tubing  and  hickeys”  ? 
Who.  I  rejieat.  ever  talked  to  a  fi.xture  manufacturer  in 
those  terms?  Xot  anybody  in  the  lighting  business. 

Of  course  this  writer  realizes  that  he  is  simply  scold¬ 
ing — further,  that  scolding  makes  ten  |)eople  sore  where 
it  makes  one  |)erson  think.  ATt  he  is  convinced  that  if 
one  out  of  ten  readers  of  this  jiage  should  start  to  think 
about  lighting  in  terms  of  wanted  merchandise  instead 
of.  as  at  ])resent,  in  terms  of  unwanted  brass,  glass  and 
wattages,  this  industry  would  get  somewhere  in  a  very 
great  hurry. 

Talking  of  all  this  the  other  day  to  a  man  of  great 
prominence  in  the  electrical  industry,  one  with  unusual 
opjxirtunities  for  over-the-horizon  observation,  he  said : 

A  revolution  under  way? 

"What  has  been  done  in  the  better  light — better  sight 
activity  does  not  amount  to  so  much  as  what  it  signifies. 
To  be  sure,  it  has  added  enormously  to  the  industry’s 
lighting  load,  has  sold  very  many  thousands  of  dollars’ 
worth  of  equipment,  but  what  is  more  important  is  that 
it  seems  to  have  opened  the  way  to  get  an  intelligent 
interest  in  lighting  by  putting  style  into  it  and  making  it 
decorative  and  desirable.  That  is  the  big  opportunity 
we  face.  For  until  we  have  a  new  vogue  in  lighting  that 
is  dramatically  different,  one  that  makes  the  old  fixtures 
apj)ear  to  be  only  so  much  ceiling  junk,  there  will  be  no 
real  advance,  but  only  more  sales  of  a  commodity  with 
which  the  public  is  today  quite  definitely  dissatisfied.” 

Which  brings  us  rather  abruptly  to  a  point  of  grave 
inqiort  to  the  utility  industry  at  this  time. 

We  are  hearing  more  than  is  pleasant  of  rate  agita¬ 
tion.  One  wonders — observing  the  public’s  willingness- 
to-spend  reaction  to  this  “new  approach”  method  of 
lighting  sales — one  wonders  w’hether  the  basis  of  this 
agitation  is  really  rates  or  is  it  impatience  with  the 
quality  of  what  is  delivered  for  the  rates  charged?  For 
myself,  I  have  gladly  paid  more  than  three  dollars  for  a 
dozen  good  eggs,  but  I  wouldn’t  pay  a  dime  a  thousand 
dozen  for  bad  eggs. 

It  occurs  to  me  that  in  lighting  we’ve  been  delivering 
some  pretty  bad  eggs. 
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System  Stability  Calculations 
Reduced  to  a  Practical  Base 


By  R.  H.  DUVAL  and  L.  J.  EASTMAN 

Engineering  Department,  Southern  Sierras  Power  Company. 

WrniOUT  preteiuling  to  offer  anything  par- 
ticularly  new  in  stability  theory,  this  article 
presents  a  niulti-inachine  problem  worked  out  in 
detail  in  the  hojie  that  it  may  be  helpful  to  operating 
engineers  whose  power  systems,  because  of  long  lines 
and  isolated  plants,  cannot  be  handled  readily  on  a  two- 
machine  basis.  The  method  used  in  this  problem  has 
been  employed  on  the  system  of  the  Southern  Sierras 
Power  Comjiany  and  the  Xevada-California  Power 
Company  and  has  been  found  to  approximate  the  results 
very  closely  obtained  in  actual  system  operation. 

In  general,*  system  stability  under  fault  conditions 
or  any  conditions  altering  the  system  network  dej^ends 
ujK)!!  (1)  the  ability  of  the  circuits  between  the  various 
.stations  and  machines  to  transmit  synchronizing  power, 
and  (2)  upon  the  inertia  of  the  various  machines.  A 
relatively  light  machine,  of  course,  suddenly  having  its 
electrical  output  changed  without  a  corresponding  change 
in  mechanical  input  will  he  affected  much  more  than  a 
heavy  one  and  will  tend  to  lose  synchronism  more  readil}' 
with  the  rest  of  the  system.  There  are  certain  assump¬ 
tions  usually  made  in  solving  stability  problems  that  are 
u.sed  here.  These  are  ( 1 )  that  during  the  period  of 
investigation  the  governors  of  the  prime  movers  of  the 
generators  have  not  sufficient  time  to  alter  the  mechani¬ 
cal  input  to  the  generators  and,  hence,  mechanical  input 
is  constant ;  (2)  that  the  characteristics  of  the  generator 
e.xcitation  arc  such  that  they  will  not  allow  an  instan¬ 
taneous  change  of  internal  voltage — that  is,  in  this  prob¬ 
lem,  the  voltage  “behind"  the  transient  reactance  of  the 
generator — and  therefore  that  the  internal  voltage  is  con¬ 
stant  during  the  period  of  investigation. 

Four-machine  problem 

This  problem  deals  with  four  machines,  although  the 
method  is  adaptable  to  any  numlter  of  machines.  With 
any  number  of  machines  the  simplest  network  that  can 
be  derived  is  one  in  which  every  machine  is  connected  to 
every  other  machine  and  to  ground  through  impedances. 
The  general  power  eejuations  are  set  up  on  this  simplified 
network.  From  these  equations  the  general  condition  of 
stability — that  is,  the  flow  of  synchronizing  power — 
can  be  determined.  The  method  used  in  this  problem  is 
to  solve  the  equations  simultaneously  for  the  power  out¬ 
put  of  every  machine  at  some  particular  instant  at  which 
the  angles  of  separation  of  the  rotors  (in  electrical  de¬ 
grees)  are  known.  The  differences  between  these  power 
outputs  and  the  mechanical  inputs  (assumed  constant) 

*Equations  used  in  this  article  are  found  in  “Electric  Journal," 
June,  1Q30,  in  the  article  by  Otto  Muehleisen. 


Stability  problems  are  ever  confronting  the  power 
system  engineer.  The  necessity  for  making 
definite  calculations  dictates  the  application  of 
theory  to  practice  in  a  ready  manner  if  stability 
is  to  be  secured  in  actual  operations. 

On  the  basis  of  a  four-machine  set-up  the  authors 
have  in  this  discussion  outlined  the  approach; 
in  a  later  article  they  will  carry  through  with  a 
specific  example. 

Principles  used  and  the  method  of  attack  should 
be  useful  to  all  engineers  dealing  with  this 
problem. 

give  the  amount  of  power  available  for  acceleration  (or 
deceleration)  of  the  rotors  of  the  various  machines  at 
that  particular  instant.  More  in  detail,  the  angles  be¬ 
tween  the  rotors  of  the  various  machines  on  a  power 
system  are  constant  when  a  system  is  operating  normally 
in  a  steady  state  and  can  be  determined.  (It  should  be 
remembered  that  the  angle  a  rotor  of  a  machine  makes 
with  the  rest  of  a  power  system  is  proportional  to  its 
electrical  output.)  At  the  instant  a  fault  appears  on  the 
system  the  system  network  changes,  with  machines  still 
at  their  original  angles.  Solving  the  general  power 
equations  or,  as  they  are  generally  known,  power-angle 
equations,  with  the  constants  of  the  new  network,  but 
with  the  rotor  angles  of  separation  as  before,  the  power 
available  for  acceleration  may  be  found  for  the  instant 
that  the  fault  is  applied.  It  then  can  be  assumed  that 
this  available  power  is  constant  for  a  short  interval  of 
time  (in  this  problem  0.1  second).  The  accelerations  of 
the  machines  during  the  interval  and  the  angular  posi¬ 
tions  of  the  rotors  at  the  end  of  the  interval  can  be 
calculated,  knowing  the  inertias  of  the  rotors,  the 
accelerating  power  and  the  rate  of  change  of  the  angular 
position  or  velocity  at  the  beginning  of  the  interval.  The 
angular  positions  at  the  end  of  tlie  interval  can  be  in¬ 
serted  in  the  power-angle  equations  and  the  accelerating 
])ower  determined  for  the  next  succeeding  interval,  etc. 
From  the  results  angle-time  curves  can  be  plotted  show¬ 
ing  the  angular  position  of  every  machine  with  respect  to 
every  other  at  any  instant,  and  in  turn  whether  the  ma¬ 
chines  tend  to  stay  together  or  to  leave  each  other,  in¬ 
dicating  system  stability  or  instability. 

Accuracy  depends  upon  intervals  chosen 

Obviously,  the  power  causing  change  in  speed  of  the 
rotors  is  not  constant  over  an  interval  of  time,  but  is  con¬ 
stantly  changing  with  the  angle  of  separation  of  the 
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various  machine  rotors,  hence  the  shorter  the  intervals 
the  more  accurate  will  be  the  results.  However,  if  no 
particular  machine  tends  to  hunt  badly  a  0.1  second  in¬ 
terval  does  not  introduce  an  error  that  will  vitiate  the 
results  as  far  as  an  indication  of  stability  or  instability 
is  concerned.  If  some  machines  on  the  system,  such  as 
small  generators  or  condensers  (which  are  treated  as 
generators),  are  tossed  around  freely  by  the  others,  a 
method  of  correcting  the  power  increment  (power  avail¬ 
able  for  acceleration  or  deceleration),  given  in  the  suc¬ 
ceeding  installment,  may  be  used  that  takes  into  account 
the  change  in  accelerating  power  during  the  interval. 

system  for  investigation  has  been  set  up  as  shown 
in  the  accompanying  diagram.  This  system  represents 
no  particular  or  actual  power  system,  but  has  been 
arranged  in  such  a  manner  as  to  lend  itself  to  ready 
exposition  and  to  involve  such  networks  as  are  common¬ 
ly  contained  in  power  systems.  Obviously,  as  indicated 
by  the  220-kv.  No.  2/0  copper  circuit  between  station 
“C”  and  station  “D,”  this  system  has  not  been  set  up 
according  to  general  engineering  practice. 

System  data 

Station  “A” — Three  10,000-kva.  waterwheel  generators,  ter¬ 
minal  voltage  6,600,  transient  reactance  (a:i)  =  40  per  cent,  nega¬ 
tive  sequence  reactance  (atj)  =  50  per  cent,  no  damper  windings. 
Th  ree  10,000-kva.  transformer  units,  6.6  kv.  to  110  kv.,  grounded 
star-delta  connection,  positive  and  negative  sequence  impedance 
=  {  7  -T  j8 .0)  per  cent. 

Station  “B” — One  50,000-kva.  steam  turbine-generator,  ter¬ 
minal  voltage  13,200,  transient  reactance  (ari)  =  15  per  cent,  nega¬ 
tive  sequence  reactance  (atj)  =  10  per  cent,  no  damper  windings. 
Three  16,666-kva.  transformer  units,  13.2  kv.  to  110  kv.,  grounded 
star-delta  connection,  positive  and  negative  sequence  impedance  = 
(•6  4-  j9.0)  per  cent. 

Station  “C” — One  37,500-kva.  waterwheel  generator,  terminal 
voltage  13,200,  transient  reactance  (ati)  =  30  per  cent,  ne^tive 
sequence  reactance  (atj)  =  50  per  cent,  no  damper  windings.  Three 
12,5(H)-kva.  transformer  units,  13.2  kv.  to  220  kv.,  grounded  star- 
<ldta  connection,  positive  and  negative  sequence  reactance  = 
(•7  -j-  j8 .0)  per  cent. 

Station  “D” — One  20,000-kva.  steam  turbine-generator,  termi¬ 
nal  voltage  6,600,  transient  reactance  (.tj)  =  18  per  cent,  negative 


sequence  reactance  (atj)  =  14  per  cent,  no  damper  windings.  Three 
6,666-kva.  transformer  units  (machine  to  110-kv.  bus),  6.6  kv.  to 
110  kv.,  grounded  star-delta  connection,  positive  and  negative 
sequence  reactance  =  (.8  -T  j7.0)  per  cent.  Three  12,500-kva. 
transformer  units  (line  C-D  to  110-kv.  bus),  220  kv.  to  110  kv., 
grounded  star-delta  connection,  positive  and  negative  sequence 
reactance  =  (.6  -|-  j6.0)  per  cent. 

Station  “E” — Merely  a  “substation  in  line”  with  no  trans¬ 
formers,  and  with  a  load  taking  directly  off  of  the  110-kv.  bus. 

Line  A-D — 110  kv.,  70  miles  long.  No.  2/0  copper,  single  circuit, 
15  ft.  equivalent  spacing. 

.Auxiliary  constants:  A  =  .98900  -1- j  .00535 

B  =  30.6  -I-  j60.1 

C  =  —.000001  -I-  j  .000347 

D  =  .98900  -hi  .00535 

Line  B-E  and  Line  E-D — 110  kv.,  50  miles  long,  500  mcm. 
copper,  single  circuit,  15  ft.  equivalent  spacing. 

.Auxiliary  constants,  A  =  .99500  4- j  .00083 

B=  5.96  Tj38.50 

C  =  .000000  -I-  j  .000276 

D  =  .99500  -I-  j  .00083 

Line  C-I>— 220  kv.,  100  miles  long.  No.  2/0  copper,  single  cir¬ 
cuit,  21  ft.  equivalent  spacing. 

.Auxiliary  constants,  A  =  .97900  -f- j  .01040 

5  =  43.4  -I-  j89.6 

C  =  .000002  -I-  j  .000471 

D  =  .97900  -1-  j  .01040 


I  —  j  2,800  kva. 
I  —  j  9,5(X)  kva. 
I  —  j  6,500  kva. 


System  loads 

Load  on  the  6. 6-kv.  bus  at  station  “A”  10,000  —  j  6,2(X)  kva. 

Load  No.  1  on  the  1 10-kv.  bus  at  station  “D”  20,000  —  j  8,7(X)  kva. 
Load  No.  2  on  the  110-kv.  bus  at  station  “D”  35,000  —  jl0,100  kva. 
Load  on  the  110-kv.  bus  at  station  “E”  18,3(X)  —  j  0  kva. 

Input  of  station  “.A”  at  station  “D”  110-kv. 

bus  10,000  —  j  0  kva. 

Input  of  station  “B”  at  station  “D’MlO-kv. 

bus  10,000  — j  2,800  kva. 

Input  of  station  “C”  at  station  “D”  110-kv. 

bus  20,000  — j  9,500  kva. 

Input  of  station  “D”  generator  at  station 

“D”  1 10-kv.  bus  15,000  —  j  6,500  kva. 

System  simplifications 

With  most  power  systems  there  is  one  main  station, 
usually’,  at  which  an  accurate  check  is  kept  on  bus  volt¬ 
age.  loads,  condensive  capacity  required  by  systems,  etc., 
and  if  calculations  are  made  with  this  station  as  a  base, 
the  calculations  will  be  somewhat  simplified.  For  that 
reason  the  system  loads  as  given  above  are,  as  nearly 
as  possible,  given  in  reference  to  station  “D.”  Also  in 
the  above  data  ( — j)  indicates  lagging  load. 

In  simplifying  this  system  all  impedances  will  be  con¬ 
verted  to  admittances  and  these  admittances  multiplied 
by  1,000  for  convenience  in  handling.  The  first  simplifi¬ 
cation  will  be  (1)  to  convert  all  machine  and  transformer 
impedances  which  are  given  in  per  cent  on  kva.  rating  to 
admittances  on  a  110-kv.  base  voltage;  (2)  combine  line 
auxiliary  constants  with  line  transformer  constants  and 
then  convert  the  resulting  auxiliary  constants  into  an 
equivalent  pi  circuit  in  admittances  on  110-kv.  base,  and 
(3)  convert  loads  into  equivalent  admittances  on  a 
110-kv.  base.  This  simplification  is  shown  in  some 
detail : 

1,000  kva  X  100 

inhos(X  10®)  on  1 10-kv.  base  = - — - — ^ —  = - 

impedance  kv.*  X  percent 

V\  here  kva.  is  the  kva.  rating  of  the  machine 
kv.  is  the  base  voltage  (1 10  kv.) 

per  cent  is  the  per  cent  reactance  of  the  machine  on  its  own 
kva.  base. 

Station  “A”  generator  transient  admittance  on  110-kv.  base  by 
formula  (1)  equals: 


10,000  X  100 

no*  X  (j40) 


=  — j2.07mhos(X  10®) 
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Similarly. 

Station  “B”  generator  admittance  on  a  1 10-kv. 


base  equals: 

.Station  “C”  generator  admittance  on  a  1 10-kv. 

• 

— j27 . 55 

base  equals: 

Station  “D”  generator  admittance  on  a  1 10-kv. 

jlO.33 

base  equals: 

Station  “A”  transformer  admittance  on  a  1 10- 

— j  9.18 

kv.  base  equals: 

Station  “B”  transformer  admittance  on  a  1 10- 

2.69 

— j30.75 

kv.  base  equals: 

Station  “C”  transformer  admittance  on  a  1 10- 

3.04 

— j45.71 

kv.  base  equals: 

Station  “D”  transformer  (generator  to  bus)  ad¬ 

3.37 

— j38.45 

mittance  on  a  1 10-kv.  base  equals: 

Station  “D”  transformer  (line  C-D  to  1 10-kv. 

2.66 

--j23.31 

bus)  admittance  on  a  1 10-kv.  base  equals: 

5.12 

— j51.14 

Next,  the  auxiliary  constants  of  lines 

B-E 

and  E-D 

and  the  load  admittance  at  station  “E”  will  be  combined 
to  fjive  the  constants  of  an  equivalent  line  from  station 
"D”  1 10-kv.  bus  to  the  line  side  of  the  transformer  at 
station  “R.”  The  following  formulas  are  used: 

.1  =  A\Ai  “f-  C\Bi  T  A\B2^ 

B  =  B\Ai  T  l)]Bi  -f"  B\Bi\ 

C  =  A^Ci  +  C^D2  +  AJhY  (2) 

1)  =  BiCi  “t”  DiD'i  B\Di] 

Where  B,  etc.,  are  the  equivalent  auxiliary  constants 
A\Bu  etc.,  are  the  auxiliary  constants  of  line  K-D 
AiBt,  etc.,  are  the  auxiliary  constants  of  line  B-E 
)’  is  the  admittance  of  the  load  at  station  “E”  and  is  equal 

to  power  in  kva.  over  the  voltage*  in  kv.  all  times  10—* 

Inserting  the  numerical  values  in  formulas  (2)  the 
auxiliary  constants  of  the  equivalent  line  are : 

A=  .98831  +j  .06121 
B  =  9.61  +  j77.31 

C  =  .001496  +  j  .000552 

I)  =  .98832  +j  .06119 

To  include  the  transformer  im])edance  at  station  “B" 
in  the  above  equivalent  auxiliary  constants,  the  follow¬ 
ing  formulas  are  used : 

A  =  A\  -f-  C\Zi, 

B  =  Bi  +  IhZ,.  (3) 

C  =  Cl 
D  =  /), 

Where  A,  B,  etc.,  are  the  new  auxiliary  constants  including  the 
transformer 

.^1,  Bi,  etc.,  are  the  auxiliary  constants  of  the  equivalent  line 
without  the  transformers. 

Zi,  is  the  impedance  of  the  transformer  at  station  “B”  (or 
sending  end). 

Inserting  numerical  values  in  formulas  (3)  the  auxili¬ 
ary  constants  for  an  equivalent  line  from  station  “B” 
bus  to  station  “D"  1 10-kv.  bus  are: 

A=  .97846  -f  j  .09459 
^  =  9,71  -|-j99.02 

C=  .001496  -f-j  .000552 
/)  =  .98832  -h  j  ,06119 

The  auxiliary  constants  of  line  C-D  will  now  he  com¬ 
bined  with  the  impedances  of  the  transformers  at  each 
end  of  the  line  to  give  the  auxiliary  constants  of  an 
equivalent  line  from  station  “C”  bus  to  station  “D” 
1 10-kv.  bus  on  a  1 10-kv.  base : 

7’, 

A  =  -  (Ai  +  CiZ,.) 

T, 

1 

B  =  ~iBi  +  AiZ,r  -I-  DiZ,.  +  CiZ„Z,.)  (4) 

TrT. 

C  =  ClTrT. 

T. 

t)  =  —  (I),  +  ClZ.r) 

Tr 

Where  .7,  B^  etc.,  are  the  auxiliary  constants  of  the  new  equiva¬ 
lent  line 


Voltage  on  network  side  of  transformer  at  receiving  end 

Voltage  on  opposite  side  of  transformer  at  receiving  end 
Voltage  on  network  side  of  transformer  at  sending  end 

r.is - - - - - 

Voltage  on  opposite  side  of  transformer  at  sending  end 
Z(,  is  the  impedance  of  the  transformer  at  the  sending  end  on  a 
220-kv.  base  and  equals  the  ratio  of  220  to  110  squared 
times  one  over  the  admittance  on  1 10-kv.  base  or 
4  X  1,000 

-  =  9.04  -|-  jl03.24  ohms 

3 .37  —  j38.45 

Z(,  is  the  impedance  of  the  transformer  at  the  receiving  end 
on  a  220-kv.  base. 

Ai,  Bi,  etc.,  are  the  constants  of  line  C-D  on  a  220-kv.  base. 

Assuming  station  “C”  the  sending  end  and  station  “D" 
the  receiving  end  and  inserting  the  numerical  values  in 
formulas  (4)  : 

A=  .93036  -H  j. 01445 
.8=14.32  -l-j65.73 

C  = —.000008  -I-  j. 001884 
D=  .94251  -f-  j. 01390 

By  the  same  methods  from  which  the  auxiliary  con¬ 
stants  were  derived  for  the  equivalent  lines  between 
stations  “B”  and  “D”  and  stations  “C”  and  “D”  the 
constants  are  derived  for  an  equivalent  line  between 
station  “A”  bus  and  the  1 10-kv.  bus  at  station  “D”  and 
are  as  follows: 

.7=  .97780  -I-  j. 00630 

8  =  33.22  -fj92.03 

C  =  —.000001  -f-  j.  000347 
D=  .98900  -f-  j. 00535 

We  now  have  auxiliary  constants  on  a  1 10-kv.  volt¬ 
age  base  for  equivalent  lines  from  each  station  bus  to 
the  1 10-kv.  bus  at  station  “D.”  These  can  be  simplified 
further  by  transforming  each  set  of  constants  into  an 
equivalent  pi  circuit  as  follows: 

(A  —  1)  X  10* 

y,  = - ■  - 

B 

{D—\)X  10* 

y.  = - - -  (5) 

B 

(1)  X  10* 

B 

Where  y,  is  a  load  admittance  (multiplied  by  1,000)  on  receiving 
end  bus 

y.  is  a  load  admittance  (multiplied  by  1,000)  on  receiving 
end  bus 

yz,  is  an  admittance  connecting  the  sending  end  bus  and 
the  receiving  end  bus  (multiplied  by  1,000) 

Inserting  the  auxiliary  constants  of  the  equivalent  line 
from  station  “A”  bus  to  the  1 10-kv.  bus  at  station  “D” 
in  the  formulas  (5)  : 

(—.02220  -b  j. 00630)  X  10* 

V,  =  -  =  —.02  -b  j.24 

33.22  -b  j92. 03 
(—.01100  -b  j. 00535)  X  10* 

V.  - - - - - — - - — =  .Ol-bj.12 

33.22  -b  j92.03 
10* 

Vi  = - =  3.47  — j9. 61 

33.22  -b  j92.03 

In  a  like  manner,  station  '‘B” — station  “D”  circuit: 

y,  =  .92  -b  j.31 
y ,  =  .  60  -j-  j .  1 8 
yt  =  .98  — jlO.OO 

Station  “C” — station  “D”  circuit : 

y,  =  _  .01  -b  jl  .06 

y.  =  .02-bj.88 

vt  =  3.16  — jl4.52 
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Fig.  3 — Typical  examples  of  system  part  simplification 


The  admittance  of  the  generator  and  the  transformer 
at  station  “D”  are  combined  into  a  single  admittance : 

(— j9.18)  X  (2.66  — j23.31) 

- =  .21  — j6.60 

—  j9.18  +  2.66  — j23.31 

I'o  convert  the  load  in  kva.  on  the  6,6(X)-volt  bus  at 
station  “A”  to  an  admittance  it  is  necessary  to  find  this 
bus  voltage  on  a  110-kv.  base,  or,  to  be  more  exact,  on 
the  base  voltage  of  110  kv.  assumed  at  station  “D”  bus. 
The  auxiliary  constants  of  the  equivalent  line  from  this 
bus  to  the  bus  at  station  “D”  have  already  been  calcu¬ 
lated,  so  all  that  is  necessary  is  to  employ  the  equation 

E.  =  E,A  +  (6) 

Where  £,  is  the  bus  voltage  at  station  “A”  on  a  110-kv.  base, 
line  to  line 

E,  '\s  the  bus  voltage  at  station  “D”  on  a  110-kv.  base, 
line  to  line 

It  is  the  line  current  at  station  “D” 

Substituting  in  formula  (6) 

Er  =  110.000  -b  jO 

and  =  (10.000  — jO)  ^  110  =  90.91  -f- jO  amp. 

E.  =  110,000  (.97780  -1-j. 00630)  -f  90.91  (33.22 

+  j92.03) 

=  110,578  -b  j9,059  volts 

Then  as  power  at  any  point  is  the  conjugate  of  the 
voltage,  Ec,  by  the  current. 

Power  =  E,3l  =  Et  X  Ey 
Power 


Substituting  in  (7) 

(10,000  — j6,200)  X  10» 

y  (xlO*)  - - 

(110.578*  -b  9.059*)  X  10* 

=  .81  — j.50,  the  admittance  of  the  load^on 
the  6.6-kv.  bus  at  station  “A”  on  110-kv.  base. 

Then  the  admittance  of  load  No.  1  on  the  110-kv.  bus 
at  station  “D”  by  substituting  in  formula  (7) 

(20,000  — j8,700)  X  10* 

y  (xlO*) - -  1.65  — j. 72 

no*  X  10* 

Similarly  the  admittance  of  load  No.  2  is 
(35,000  — j  10,100)  X  10* 

(xlO*)  v= - - - -  =  2.89  — j. 83 

no*  X  10* 


The  results  of  all  the  station,  line,  load  simplifications 
are  indicated  in  Fig.  2. 

The  system  as  shown  in  Fig.  2  can  be  simplified  still 
further  by  paralleling  load  admittances  on  the  same  bus 
and  by  converting  the  various  three-point  stars  formed 
by  each  station  generator,  station  bus  with  load  and 
equivalent  load  admittances,  and  the  admittance  from  the 
station  bus  to  the  station  “D”  110-kv.  bus.  It  should  be 
remembered  that  admittances  are  paralleled  by  simply 
adding.  The  method  used  in  converting  a  three-point 
star  network  to  an  equivalent  delta  mesh  is  shown  in  the 
appendix.  For  example,  the  reduction  of  the  network 
from  station  “A”  generator  internal  voltage  to  the  station 
“D”  110-kv.  bus  will  be  made.  It  should  be  noted  that 
all  machine  admittances  are  to  the  internal  voltage,  which 
is  assumed  constant. 

In  Fig.  3a  the  network  is  shown  with  the  admittances 
of  the  various  parts  of  the  network: 


y,  =  —  j6.21 

y2  =  .82  —  j.38 

y,  =  3.47—  j9.61 
y  =  4.29  — jl6.20 

yit  =  A  yiys  = 

yi3  =  A  yiys  = 
y23  =  A  ytys  = 


1  4.29-bjl6.20 

y  280.84 

=  .0153  -b  j.0577 
.A  y,  =  .3582  — j. 0949 
A  y2  =  .0344  -b  j.0415 
.2577  — j. 2139 
.3310  — j3. 7715 
.5183  —  j. 1871 


The  results  of  this  simplification  are  indicated  in 
Fig.  v3b.  In  the  same  manner  the  whole  system  as 
shown  in  Fig.  2  is  simplified  and  the  final  network  is 
shown  in  Fig.  3c. 

A  succeeding  issue  of  Electrical  World  will  con¬ 
tain  the  second  part  of  this  article  and  show  how  to 
make  detail  calculations  of  performance. 


Inspected  Meters  Increase  Revenue 

One  Northwest  utility  made  24,363  inspections  of 
service  and  found  21 1  cases  of  meter  tampering,  of  which 
145  revealed  jumpers.  In  addition  there  were  466  un¬ 
metered  circuits,  136  flat-rate  water  heaters  wrongly 
billed  and  277  not  billed  at  all.  Five  districts  were  in¬ 
volved,  and  for  one  of  these  the  cost  of  its  4,406  inspec¬ 
tions,  including  mileage  and  hotel  expense,  was  $1,389.69. 
The  revenue  recovery  of  $1,471.90  exceeded  this  cost 
and  there  was  further  benefit  in  discovering  needed  re¬ 
pairs  to  meters,  service  wires  and  overhead  distribution. 
These  data  appeared  in  a  paper  read  to  the  Northwest 
Electric  Light  &  Power  Association  by  R.  F.  Davies  of 
Grays  Harbor  Railway  &  Light  Company. 
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Range-Wiring  Costs  Cut  to  $17 


Two-thirds  the  customer  cost  of  range  wiring  has 
been  lopped  off  by  mounting  the  range  switch 
within  the  outdoor  meter  box. 


Entrance  cap  G.E.  No.SP-5SSI\ 
Service  drop,  3  No.  6  wire  / 

on  secondary  rackSx^  i  ' 


/•Ttvo  or  three  conductor  No. 

Braid X  circuit  to  existing  customers 
\./ighting  switch  or  pane/  w/rh.O.E 
\M>  SP-7a02Bmidx  fittings  at^. 
\profective  case  and  switch  or  pane!  box 


O.E.  Type  AE/C  Service 
entrance  cable,  2No.6y_ 
with  No.6  bare  neutral- 

O.E.  No. 3206 B 
weatherproof connector 
Castalluminurn  meter 
protective  case  with  O.E. 
Type  AF-t  air  circuit 
breakers  for  range  and 
light  circuits  and Lme 


Utility  may  well  capitalize  the  outside  installation 
as  a  service  element. 


hght  circuits  and  Line 
Material  Company  No.I  i 
Straight  through  test aock^, 
No.4  bare-annealed 

ground  wire - ' 

3  No.  8  Braidx  circuit  to  range 
G.E.  SP-7002  Braidx  fitting  at 
proactive  case - '' 

M.  and  W.  85  ground  damp 
on  water  pipe - 


N  COMMON  with  many  utilities  all  ov 


er  the  country 

Ithe  Birmingham  Electric  Company  is  now  engaged 
in  a  program  of  moving  lighting  meters  from  the 
inside  to  the  outside  of  customers’  homes  where  they  are 
being  inclosed  in  specially  designed  protective  cases. 

As  part  of  this  program  the  engineering  department 
has  designed  a  wiring  hook-up  that  reduces  the  cost  of 
an  electric  range  installation  by  approximately  two- 
thirds.  Where  there  is  an  electric  range  in  the  home 
the  meter  case  installed  is  of  sufficient  size  to  house  the 
meter,  test  block  and  circuit  breakers  controlling  both 
the  range  and  lighting  circuits.  This  arrangement  per¬ 
mits  the  company  to  own  and  capitalize  equipment  which 
it  was  necessary  for  the  customer  to  ])ay  for  and  own 
under  the  old  style  installation.  Such  a  set-up  is  allow¬ 
able  under  the  new  code. 


j  ^ Range  cord  set  G£.  No.  36 x  218 

I  with  No  49 X  464  angle  connector 

at  range.  Range  frame  grounded 
j  to  neutral  conductor 

''Range  receptacle,  G.E  No  36x211  with 
No.  3s  X  36/  coupling  and  tube  through  floor 


Range  wiring  by  this  method  cuts  cost  to  customer 


In  the  past  considerable  handicap  was  found  in  the 
sale  of  electric  ranges  due  to  the  fact  that  the  installation 
cost  ran  not  less  than  $45  to  $50,  sometimes  even  more. 
The  estimated  cost  of  the  interior  wiring  under  the  im¬ 
proved  plan  is  only  $17  per  range,  which  includes  range 
plug,  cord  and  receptacle.  Under  the  present  arrange¬ 
ment  in  Birmingham  dealers  are  absorbing  this  amount 
in  the  list  price  of  the  range,  so  that  the  customer  is  not 
required  to  pay  anything  for  an  installation.  The  in¬ 
terior  wiring  has  become  simply  a  matter  of  installing 
a  few  feet  of  three-conductor  cable  to  the  range  location 
and  an  additional  few  feet  of  two-  or  three-conductor 
cable  to  the  existing  lighting  switch.  Needless  to  say 
that  the  elimination  of  the  installation  cost  to  the  cus¬ 
tomer  is  proving  a  tremendous  advantage  in  the  sale  of 
electric  ranges. 

The  new  type  of  range  installation  is  quite  flexible. 
Should  a  customer  move  it  would  be  a  simple  matter 
also  to  move  the  protective  case  to  the  new  address.  .4 
standard  meter  case  could  then  be  installed  at  the  old 
address  to  take  care  of  the  incoming  tenant’s  lighting, 
provided,  of  course,  he  did  not  have  an  electric  range 
also.  Instead  of  this  procedure  the  installation  could 
he  left  intact  and  he  devoted  exclusively  to  lighting  serv¬ 
ice,  or  the  range  circuit  breaker  could  be  removed  and 
the  meter  replaced  with  a  smaller  meter  to  provide  light¬ 
ing  connections  for  the  new  tenant. 

Range  readily  disconnected 

Under  the  new  arrangement  a  surface  type  range 
receptacle  is  provided  in  the  kitchen  so  that  the  range 
may  be  plugged  in  just  like  a  floor  lamp.  This  enables 
the  customer,  without  the  aid  of  an  electrician,  to  unplug 
the  range  and  move  it  about  for  such  operations  as 
cleaning,  laying  linoleum,  or  even  in  moving  to  a  new 
home.  The  plug  also  serves  under  the  code  as  a  discon¬ 
necting  switch. 

The  cost  of  the  exterior  wiring,  which  the  company 
can  capitalize,  in  the  range  installation  is  estimated  with 
quantity  purchases  of  material  at  $21.83.  This  includes 
the  protective  case,  circuit  breakers  and  service  entrance. 


Outside  protective  case 
tor  range  customer 

This  case  houses  meter,  test 
block  and  circuit  breakers 
controllingr  both  tlie  range 
and  lighting  circuits.  The 
printed  notice  on  this  case  is 
as  follows :  Property  of  the 
Birmingham  Electric  Com¬ 
pany.  Circuit  breaker  han¬ 
dles  project  through  bottom 
of  box.  Ranges  on  left, 
lights  on  right.  To  restore 
service  force  handle  to  front 
and  push  back  into  position. 
Do  not  break  the  seal.  This 
box  does  not  contain  fuses. 


Smaller  protective 
case  used  where  cus¬ 
tomer  has  no  elec¬ 
tric  range 
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but  is  exclusive  of  overhead  service  and  meter.  The  cost 
of  the  interior  wiring  is  estimated  on  the  same  basis  at 
$17.  Some  material  prices  have  advanced  since  these 
estimates  were  made. 

The  estimated  cost  of  the  service,  meter  box,  includ¬ 
ing  test  block  and  circuit  breakers  and  the  larger  meter, 
is  about  $20  more  than  the  company’s  standard  two-wire 
lighting  service  with  outdoor  meter  installation.  The 
saving  to  the  customer  comes,  as  already  pointed  out,  in 
the  ability  of  the  company  to  capitalize  this  property 
and  at  will  move  the  box,  service  entrance  cable  and 
service. 

The  new  type  range  installations  fit  well  into  the  com¬ 
pany’s  general  program  of  relocating  all  domestic  light¬ 
ing  meters.  The  work  was  begun  with  the  primary 
object  of  preventing  the  unlawful  diversion  of  energy, 
but  for  other  reasons  the  new  arrangement  has  proved 
satisfactory  to  both  the  company  and  its  customers. 
Meter  readers  do  not  find  it  necessary  because  of  locked 


homes  to  “call  back’’  or  else  render  estimated  bills.  The 
customer,  on  the  other  hand,  is  not  bothered  by  the 
meter  reader’s  monthly  call.  Meter  readers  also  find 
that  they  can  read  the  meters  more  satisfactorily  on  the 
outside. 

The  company  this  year  began  advertising  its  program 
of  meter  changing.  Customers  desiring  their  meters 
moved  at  once  without  waiting  for  meter  crews  to  reach 
their  homes  in  normal  course  were  invited  to  call  the 
company.  Dozens  of  such  calls  from  customers  have 
been  received  voluntarily  asking  that  their  meters  be 
relocated. 

The  utility  has  about  50,000  domestic  meters  and  up 
until  mid-February  7,248  had  been  given  outside  loca¬ 
tions.  This  included  300  conversions  in  1930,  none  in 
1931,  2,861  in  1932,  3,600  in  1933  and  478  during  the 
early  part  of  1934.  The  change-over  will  possibly  be 
made  at  a  more  rapid  rate  in  the  future.  Protective 
cases  used  so  far  are  of  aluminum. 


Make  Utility  Accounts 
Aid  Management  Control 


By  ROBERT  T.  OLDFIELD 

Senior  Elearical  Engineer,  New  York  State  Public  Service  Commission 

The  object  of  business  enterprise  is  the  creation  of  profit 

— Thorstein  Veblen. 

PROFESSOR  VEBLEN  in  his  book  “The  Theory 
of  Business  Enterprise’’  begins  with  this  trite  but 
true  statement.  He  further  goes  on  to  state  that  the 
method  of  accomplishing  this  “is  essentially  purchases 
and  sales.’’  This  is  also  quite  obvious,  but  between  these 
t\^•o  limits,  i.e.,  the  purchase  of  some  raw  material  and 
the  sale  of  the  finished  product,  there  is  an  essential  step. 
Economists  formally  called  this  step  “The  addition  of  an 
increment  of  value.’’  There  are  several  ways  in  which 
this  can  be  accomplished,  but  we  are  here  concerned  only 
with  two,  the  increase  in  value  due  to  change  of  form 
and  place.  Thus  coal  is  converted  into  heat,  which  in 
turn  is  converted  into  electrical  energy,  thus  adding  an 
increment  of  value  due  to  a  change  in  form  of  the  original 
material.  Secondly,  this  energy  is  moved  from  the  power 
plant  to  the  consumers’  premises,  thus  adding  another 
increment  of  value  due  to  a  change  of  place. 

The  success  of  the  enterprise,  and  by  success  is  meant 
the  creation  of  a  profit,  depends  as  much  on  the  efficient 
performance  of  these  two  transformations  of  value  as 
does  the  efficient  buying  and  selling  that  Veblen  mentions. 
However,  the  only  way  that  it  can  be  determined  whether 
or  not  these  functions  are  being  efficiently  performed  is 
from  a  record  of  their  performance ;  in  other  words,  the 


Revamped  accounting  has  been  demanded  of 
New  York  State’s  utilities.  Demurring  at  the 
prospective  costs  and  at  some  of  the  deprecia¬ 
tion  principles,  they  asked  for  a  rehearing, 
but  lost.  The  board’s  expert  here  expounds 
the  concept  that  ledger  items,  free  of  over¬ 
heads,  should  be  framed  to  reveal  the  true  de¬ 
partmental  efficiency  in  accomplishing  the  func¬ 
tional  jobs  that  intervene  between  the  coal  pile 
and  the  customer.  The  order  is  now  in  effect. 


books  of  account.  In  order  to  be  effective  these  accounts 
must  reflect  exactly  the  actual  physical  performance  of 
these  functions.  If  the  accounts  do  not  do  this — that  is,  if 
they  contain  besides  the  actual  money  spent  allocations 
of  overhead — the  significance  of  the  figures  are  vitiated 
and  effective  control  of  the  functions  is  impossible.  Con¬ 
sequently  the  most  efficient  performance  is  not  possible 
because  the  actual  performance  is  not  known.  There  is 
no  sound  basis  for  judgment,  since  judgment  is  limited 
by  the  amount  of  reliable  information  available. 

Omit  the  overheads  from  functional  accounts 

However,  what  is  more  important,  especially  in  the 
electric  power  industry,  is  that  every  function  performed, 
or  every  department,  must  be  identical  with  the  ledger 
accounts  in  name  and  meaning.  For  example,  if  there 
is  a  function  called  “transmission,”  we  must  have  a 
ledger  account  called  “transmission  expense,”  and  in  this 
account  there  must  be  no  other  expense  reported  aside 
from  that  expended  on  the  transmission  function. 
Neither  should  there  be  any  prorations  of  overhead,  as 


ELECTRICAL  WORLD  -f  APRIL  7,  1934 


519 


previously  mentioned,  if  this  function  is  to  be  effectively 
controlled.  It  perhaps  should  be  mentioned  that  a  very 
special  view  of  the  use  of  accounts  is  taken  here ;  that  is, 
their  use  in  managerial  control.  This  necessarily  conflicts 
somewhat  with  the  classical  and  fundamental  objective  of 
accounts ;  that  is,  to  differentiate  between  capital  and 
surplus.  In  practically  all  business  enterprises  (except 
public  utilities)  the  functions  to  be  performed  are  first 
determined  and  then  corresponding  ledger  accounts  are 
set  up  with  the  same  name  as  the  functions  or  depart¬ 
ments. 

In  the  electric  power  industry,  however,  a  unique  sit¬ 
uation  exists  which  makes  such  a  straightforward  and 
logical  procedure  difficult  if  not  impossible.  Here  it 
seems  the  cart  is  put  before  the  horse.  A  uniform  sys¬ 
tem  of  accounts  has  been  established  and  all  electric 
power  companies  are  required  to  use  it.  This  system  of 
accounts,  while  unquestionably  useful  for  some  pur¬ 
poses,  is  pathetically  ineffective  in  management  control. 
This  is  because  the  names  of  the  ledger  accounts  may  not 
be  synonomous  in  name  and  meaning  with  the  various 
departments. 

Organizations  differ,  but  functions  are  identical 

IT  CAXXOT  be  said,  as  many  hasty  critics  have,  that 
this  is  the  fault  of  a  system  of  accounts.  It  is  well 
known  to  every  one  familiar  with  the  electric  power  in¬ 
dustry  that  there  are  often  unique  situations  which  make 
the  organization  and  administration  of  one  company 
dilTerent  from  another.  Obviously,  therefore,  the  various 
companies  may  have  to  be  somewhat  different  in  their 
organization  set-ups.  However,  they  all  perform  funda¬ 
mentally  the  same  physical  functions,  and  these  are  the 
titles  of  the  principal  ledger  accounts  as  given  in  the  uni¬ 
form  system  of  accounts.  There  can  be  no  criticism  of 
the  uniform  system  of  accounts  on  the  grounds  that  it 
is  not  effective  in  management  control,  since  it  is  merely 
a  matter  of  grouping  the  expenses  of  operation  in  such 
a  manner  that  they  coincide  with  the  ledger  accounts  as 
defined  by  the  uniform  system  of  accounts.  This  in  no 
way  entails  a  reorganization  of  the  company ;  it  simply 
means  that  the  fundamental  operating  functions  are  being 
controlled  instead  of  a  miscellaneous  assortment  of  ac¬ 
tivities  which  liave  no  economic  significance. 

However,  few  if  any  electric  power  companies  are  so 
organized.  The  result  is  that  ledger  account  A  will  con¬ 
tain  part  of  the  operating  expenses  of,  say,  departments 
B,  C,  I).  Since  the  only  method  of  judging  the  perform¬ 
ance  ot  the  department  is  from  the  records,  it  is  ob¬ 
vious  that  no  judgment  or  control  can  be  effectively  exer¬ 
cised  in  this  situation.  Any  analysis  is  merely  an  analysis 
of  numbers  without  any  real  meaning.  It  should  be 
borne  in  mind  that  most  of  the  administration  of  a  mod¬ 
ern  electric  power  system  must  necessarily  be  done  at  long 
range.  That  is,  the  executive  cannot  actually  be  on  the 
ground  and  see  the  physical  operation  of  the  various 
functions.  To  him  the  accounting  records  are  the  record 
of  the  operations,  and  the  various  ledger  accounts  are,  or 
should  be,  a  true  and  accurate  statement  of  the  expenses 
of  these  functions.  The  size  and  complexities  of  the 
modern  electric  power  company  makes  this  situation 
imperative. 

The  fact  remains,  however,  that  this  is  not  the  case  in 
most  companies.  In  order  to  approach  a  solution  to  this 
dilemma  it  is  necessary  to  inquire  into  the  fundamental 
purix>ses  of  (1)  the  uniform  system  of  accounts  and  (2) 


the  basis  of  the  functionalization  or  departmentalization. 

First  let  us  consider  the  intent  of  the  uniform  system 
of  accounts.  The  unique  characteristic  of  the  public 
utility  industry  and  the  conditions  under  which  this  in¬ 
dustry  operates  makes  the  use  of  a  uniform  system  of 
accounts  imperative.  Operating  under  regulation,  the 
essence  of  which  is  the  control  of  profit  based  upon  the 
property  used  and  usable,  the  situation  is  so  complex  and 
the  number  of  companies  so  great  that  without  a  uni¬ 
form  system  of  accounts  regulation  would  be  practically 
impossible.  Any  one  who  has  had  experience  in  trying 
to  analyze  public  utility  reports  before  the  introduction 
of  the  uniform  system  of  accounts  will  readily  appre¬ 
ciate  this  situation.  Not  only  were  many  of  the  operat¬ 
ing  expenses  classified  in  a  different  way  but  the  fixed 
capital  accounts  often  contained  special  and  odd  defini¬ 
tions  known  only  to  the  company  which  used  them.  It 
is  not  meant  to  imply  that  the  company  deliberately  tried 
to  obscure  the  situation,  although  this  criticism  has  been 
made  by  some  persons  unsympathetic  with  privately 
owned  utilities. 

Next  with  regard  to  the  basis  of  departmentalization. 
While  there  are  several  approaches  to  this  problem,  de¬ 
pending  on  the  type  of  business,  the  only  one  that  has  any 
significance  in  the  electric  power  industry  is  on  the  basis 
of  the  physical  functions  performed.  This  is  pre¬ 
cisely  what  the  uniform  system  of  accounts  exemplifies. 
The  name  of  the  principal  ledger  accounts  are  the  prin- 
ci])al  and  significant  physical  functions  performed  by 
any  electric  power  company  regardless  of  any  unique 
conditions  in  the  territory  being  served.  It  may  be  found 
expedient  to  have  special  departmental  names  but  the 
functions  remain  the  same. 

It  is  possible,  and  as  a  matter  of  fact  true,  that  a  great 
many  utility  organizations,  like  Topsy,  just  grew  up. 
That  is,  as  the  company  developed  and  the  operation  be¬ 
came  more  complex  the  personnel  was  increased  with 
more  special  functions  in  a  more  or  less  random  fashion. 

Only  a  matter  of  regrouping  subsidiary  functions 

SO  IT  would  seem  that  we  have  a  problem  similar  to 
the  irresistible  force  and  the  immovable  mass.  On 
the  one  hand  we  have  a  system  of  accounts  prescribed. 
On  the  other  hand  we  have  a  company  divided  up  into 
departments,  the  names  of  which  and  the  functions  of 
which  are  not  identical  with  the  ledger  accounts.  The 
problem  is  to  operate  these  departments  as  efficiently  as 
possible,  having  no  other  information  than  that  given  in 
the  accounts.  Obviously  a  compromise  of  some  kind 
must  be  effected.  .A.  little  reflection  would  show  that 
this  can  be  very  readily  done,  not  by  completely  reorgan¬ 
izing  the  company,  but  by  regrouping  the  subsidiary 
functions  in  such  a  manner  that  the  total  expense  of  any 
group  goes  exclusively  to  one  ledger  account,  and  this 
ledger  account  contains  no  expenses  from  any  otlier 
group  or  department.  This  adjustment  of  course  is 
largely  on  paper.  That  is,  the  principal  changes  would 
be  on  the  organization  charts  in  which  some  lines  of 
authority  would  be  changed.  Thus  Mr.  A  in  charge  of 
subsidiary  functions  would  continue  his  work  and  organ¬ 
ization  as  usual,  but  the  expenses  of  his  group  and  his 
responsibility  would  be  changed  from  department  Y  to 
department  Z.  When  this  situation  is  effective  a  direct 
and  positive  control  of  operating  expenses  will  be  possi¬ 
ble.  Then,  and  only  then,  will  it  be  possible  to  operate 
the  company  at  its  maximum  efficiency. 
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LETTERS  TO  THE  EDITOR 

Quiet  Capacitor  Motor 
Has  Low  Starting  Currents 

To  the  Editor  of  the  Electrical  World; 

In  his  article  in  the  March  3,  1934,  issue  of  Elec¬ 
trical  World  G.  H.  Hall  brought  out  a  point  that  is 
often  overlooked  or  misunderstood.  It  is  that  a  large 
])art  of  the  vibration  and  noise  in  single-phase  motors  is 
due  to  the  pulsating  torque.  Here  the  capacitor  motor, 
with  its  approximation  to  the  polyphase  operation  and 
consequent  reduced  pulsation  in  torque,  has  reduced  both 
vibration  and  noise.  It  is  not  at  all  well  appreciated, 
however,  that  the  capacitor  motor  need  not  be  a  squirrel- 
cage  motor.  The  series  or  repulsion-start  characteristic 
is  available  in  capacitor  motors  along  with  the  high 
l(Kked-rotor  torque  and  low  locked-rotor  current  that 
distinguish  the  repulsion-start  from  the  squirrel-cage. 
This  all  makes  the  more  quiet  capacitor  motor  available 
in  the  integral  horsepower  sizes  where  it  is  now  the 

Table  I — Characteristics  of  Repulsion-Induction  Motor 
and  Repulsion-Capacitor  Motor 

A  7.5  condenser  connected  permanently  in  the  condenser  phase-  Each  motor 
no  volts.  60  cycle.  1,750  r.p.m. 

(One-sixth  horsepower  repulsion-induction  motor  rewound  to  operate  as  one- 
quarter  horsepower  repulsion-capacitor  motor.) 

J-Hp.  Repulsion-  1-Hp.  Repulsion- 
Induction  Motor  Capacitor  Motor 


I, me  volts . . 

118. 

0 

118. 

0 

N’o-load  current  (amperes) . 

2. 

96 

I. 

84 

N'o-Ioad  watts  (watts) . 

80. 

0 

70. 

0 

Pull-out  torque  (foot-ounces) . 

24. 

0 

30. 

0 

Full-load  torque  (foot-ounces)  . 

8. 

0 

12. 

0 

Locked-rotor  torque  (foot-ounce  ) . 

34. 

0 

44. 

0 

Locked-rotor  current  (amperes) . 

8. 

0 

8. 

0 

Full-load  current  (amperes) . 

3. 

2 

2. 

64 

Full-load  watts  (watts) . 

200. 

0 

250. 

0 

Full-load  efficiency  (percent) . 

62. 

0 

74. 

0 

Full-load  power  factor  (per  cent) . 

53. 

0 

80. 

0 

Full-load  apparent  efficiency  (per  cent) . 

33 

0 

59 

.2 

Full-load  temperature  rise  (dej?.  Cent) . 

31 

.0 

31 

.0 

When  the  plain  repulsion-induction  motor  was  operated  continuoiisly  under 
4  hp.  load  the  temperature  rise  was  41  deg.  and  when  the  repulsion-capacitor 
motor  was  operated  continuously  under  J-hp.  load  the  rise  was  25  deg. 

Table  II — Comparison  Between  Split-Phase  Capacitor  and 
Repulsion-Capacitor  Motor 

J  hp.,  1 10  volts,  60  cycle,  1.750  r.p.m. 

(Data  in  relerence  to  split-phase  capacitor  motor,  taken  from  an  .A.I.E.E. 
paper,  dated  January  28,  1929,  by  11.  C.  Specht  of  the  WestinRhouse  Electric  & 
ManufactuririR  Company.) 

Squirrel-Case  Repulsion- 
C apacitor  Motor  Capacitor  Motor 


Full-load  torque  (foot-ounces) . 

12. 

0 

12.0 

Pull-out  torque  (foot -ounces) . 

41. 

0 

30.0 

Pull-out  torque/full-load  torque  (per  cent) .. . . 

340. 

0 

250.0 

Locked-rotor  current  (amperes) . 

19. 

,4 

8.0 

Locked-rotor  torque  (foot -ounces) . 

26. 

0 

44.0 

Locked-rotor  torque  per  amp.  (foot-ounces) . . . 

1. 

39 

5.5 

Lo(  ked-rotor  torque/f  ull-load  t  orque  ( per  cent ) 

205 

0 

366.0 

Locked-rotor  torque/pull-out  torque  (percent) 

63 

0 

147.0 

Locked-rotor  watts  (watts) . 

1715. 

0 

675.0 

Full-load  efficiency  ( per  cent) . 

64 

2 

74.0 

Full-load  power  factor  (per  cent) . 

73. 

0 

80.0 

Full-load  apparent  efficiency  (per  cent) . 

46. 

7 

59.2 

Capacity  of  runninR  condenser  (microfarads) .. 

7. 

5 

7.5 

Ca  pacity  of  St  art  i  mr  condf  nser  ( microfarads) . . 

45 

0 

7.5 

general  practice  to  use  the  relatively  noisy  repulsion- 
induction  motor. 

Comparative  tests  of  these  two  types  show  that  the 
starting  and  running  characteristics  of  the  repulsion- 
start  motor  are  appreciably  improved  by  the  use  of  a 
condenser. 

In  the  same  issue  was  a  letter  by  William  Shuler 
advocating  reduction  in  distribution  transformer  impe¬ 
dances  as  a  step  toward  easier  and  better  voltage  regula¬ 
tion.  The  data  in  the  above  tables  show  that  this  acute 
distribution  problem  can  in  part  be  met  by  more  exten¬ 
sive  resort  to  capacitor  motors  with  their  more  favorable 
starting  torque  and  their  familiar  lowered  starting  cur¬ 
rent  characteristics. 

EDWARD  BRETCH, 

Advance  Electric  Company,  I’resident. 

St.  I^ouis,  Mo. 

High-Pressure  Mercury  Lamps 
Given  Initial  American  Try-out 

To  the  Editor  of  the  Electrical  World: 

In  the  March  10  issue  of  Electrical  World  you 
published  a  picture  of  an  installation  of  metal  vapor 
lamps  located  at  231st  Street  and  Riverdale.  These 
lamps  were  called  sodium  lamps.  Actually,  this  is  an 
installation  of  high-pressure  mercury-vapor  lamps  in¬ 
vented  by  Dr.  Hans  J.  Spanner  and  installed  by  our 
company  to  serve  as  an  illustration  of  the  adaptability 
of  these  lamps  for  street  lighting.  It  is  the  first  installa¬ 
tion  of  this  type  in  America  and  the  first  110-volt 
installation  in  the  world. 

We  wish  to  call  your  attention  to  this  error  because 
there  is  such  a  decided  diflference  between  the  sodium 
lamp  and  the  high-pressure  mercury-vapor  lamp  that 
we  feel  that  your  readers  should  be  cognizant  of  this 
great  dissimilarity.  The  primary  and  most  apparent 
difference  is  in  the  color  rendition  and  color  discrimina¬ 
tion  possible  under  these  two  sources  of  light.  The 
mercury  lamp  is  not  monochromatic. 

The  sodium  lamp  gives  a  monochromatic  or  pure  yel¬ 
low  light  and  everything  illuminated  by  it  is  completely 
robbed  of  its  color  and  appears  only  as  yellow  or  shades 
thereof,  so  that  it  is  impossible  to  discern  the  difference 
between  colors.  Thus  on  a  street  so  illuminated  all 
license  plates,  for  example,  would  appear  as  yellow  and 
black,  no  matter  what  their  true  color  as  indicated  under 
daylight  might  be. 

On  the  other  hand,  the  high-pressure  mercury-vapor 
lain])  emits  a  light  containing  strong  yellow,  green,  blue 
and  violet,  as  well  as  a  very  small  amount  of  red,  and 
the  resulting  light  appears  bluish-white  and  thus  closely 
approaches  the  natural  daylight.  Under  this  light, 
colored  objects  show’  up  quite  well,  greens  and  blues 
being  conspicuous,  although  red  assumes  a  sort  of  rusty 
brown  hue. 

Initially,  both  types  of  lamps  have  about  the  same 
efficiency,  but  the  glass  envelope  is  darkened  much  more 
quickly  by  sodium  attack  than  by  any  action  of  the 
mercury  vapor. 

This  high-pressure  mercury-vapor  lamp  requires  no 
heated  electrizes  or  heater  transformer  and  is  mounted 
on  the  standard  screw  base. 

G.  O.  SJ'ANNER, 

Spanner  Vapor  I^amp  Company,  Inc.,  President. 

New  York,  N.  Y. 
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NEWS 

OF  THE  WEEK 


Nation-Wide  Rate  Inquiry  House  and  that  the  Senate  had 

*  '  already  approved  the  bill  it  will  go  to 

Authorized  by  Congress  the  President  for  signature. 

The  survey  will  be  conducted  by  the 
Providing  for  a  census  of  rates  charged  Federal  Power  Commission,  which  will 
for  electric  energy  to  residential,  rural,  be  empowered  to  require  corporations 
commercial  and  industrial  consumers  engaged  in  the  sale  of  electricity  to  re- 
throughout  the  United  States,  a  joint  veal  their  schedules  of  rates  charged  to 
resolution  was  approved  by  the  House  all  classes  of  consumers  and  to  submit 
on  April  4.  In  view  of  the  fact  that  replies  to  specific  questions  set  by  the 
no  amendment  to  the  measure  was  made  commission. 


Senator’s  Letters 

what  Thayer  wrote  in  1927  serves 
political  expediency  to  bring  threats 
of  all-utility  investigation  and  may  in¬ 
sure  passage  of  Lehman’s  long-fought- 
for  bills  in  New  York  State. 

Four  letters  written  by  New  York 
State  Senator  Warren  T.  Thayer  to 
an  official  of  Associated  Gas  &  Elec¬ 
tric  Company  back  in  1927  and  1928 
and  introduced  before  the  Federal  Trade 
Commission  in  Washington  last  week 
caused  a  state  Senate  investigaton  of 
Senator  Warren’s  relationship  with  the 
holding  company  to  be  initiated.  The 
attendant  publicity  will  probably  result 
also  in  a  Senate  investigation  of  opera¬ 
tions.  rates  and  legislative  activities  of 
power  companies  throughout  the  state 
and  may  bring  to  prompt  action  and 
passage  the  Lehman  utility  program  im¬ 
posing  drastic  restrictions  on  public 
utility  operations  in  New  York  State. 

'I'he  four  letters  written  by  .Senator 
Thayer,  together  with  two  messages 
labeled  interoffice  correspondence  of  the 
Associated  Gas  &  Electric  Company 
which  reported  the  progress  and  the 
result  of  a  village  election  in  Chateau- 
gay,  Senator  Thayer’s  home,  were  ob¬ 
tained  from  the  files  of  the  J.  G.  White 
Management  Corporation.  All  bore 
dates  in  1927  and  1928. 

Points  to  legislation  killed 

.Senator  Thayer,  in  one  letter  ad¬ 
dressed  to  S.  J.  Magee,  as  vice-president 
of  Associated  Gas  &  Electric,  stated 
that  the  writer  was  submitting  a  bill  for 
expenses  in  connection  with  a  village 
election,  and  concluded :  “I  hope  my 
work  during  the  past  year  was  satis¬ 
factory  to  your  company,  not  so  much 
for  the  new  legislation  enacted,  but 
from  the  fact  that  manv  detrimental 


Bring  Turmoil 

bills  which  were  introduced  we  were 
able  to  kill  in  my  committee.”  (Senator 
Thayer  at  that  time  was  chairman  of 
the  Senate  public  service  committee, 
and  is  still  a  member  of  that  committee). 
Of  the  three  other  letters,  one  ofifered 
to  hold  up  certain  bills  in  the  Senate, 
another  said  the  writer  had  interceded 
successfully  with  a  Senate  sponsor  of 
a  bill  permitting  the  municipal  opera¬ 
tion  of  waterworks  to  amend  it  to  “make 
it  satisfactory  to  your  people,”  and  the 
third  asked  about  being  reimbursed  for 
$457  spent  in  a  village  election  cam¬ 
paign. 

Associated  states  its  case 

Prompt  denials  of  any  attempt  to  in¬ 
fluence  legislation  came  from  Associ¬ 
ated  Gas  &  Electric  Company  and 
Utility  Management  Corporation,  for¬ 
merly  the  J.  G.  White  Management 
Corporation. 

Explaining  that  Mr.  Thayer  had  been 
for  many  years  one  of  the  owners  of 
the  small  Chasm  Power  Company,  and 
that  he  sold  control  of  the  company  to 
Associated  interests  in  1924,  the  state¬ 
ment  asserted  that  “although  he  con¬ 
tinued  as  an  officer  for  some  time  there¬ 
after,  and  in  his  contract  agreed  that 
the  company  had  good  franchises  for 
the  territory  in  which  it  operated,  it 
later  developed  that  the  franchise  in  the 
village  of  Chateaugay  had  expired  and 
Mr.  Thayer  undertook  to  secure  a  new 
franchise  for  the  company.  The  ex¬ 
penses  referred  to  were  incurred  in  this 
connection  and  the  election  referred  to 
was  the  village  election  at  which  the 
issue  of  this  franchise  was  in  question. 
The  payments  made  were  proper  ex¬ 
penses  to  be  paid  by  the  company.” 

An  appeal  for  immediate  investiga¬ 
tion  of  utility  legislative  activity  and 


prompt  passage  of  his  bills  was  made  by 
Governor  Lehman,  who  last  month  went 
“to  the  people”  in  a  radio  address  ask¬ 
ing  support  for  his  program.  This  re¬ 
sulted  in  resolutions  in  both  branches  of 
the  Legislature  proposing  such  an  in¬ 
vestigation.  Senator  Thayer  himself 
introduced  the  resolution  in  the  Senate 
asking  for  an  investigation  of  his  actions 
in  the  Associated  Gas  &  Electric  letters 
and  denied  performing  any  political 
favors  for  the  company,  or  that  he  had 
received  any  compensation  from  the 
company  for  any  other  than  legitimate 
expenses  incurred. 

Insull  in  Istanbul; 

Awaits  Extradition 

Beaten  in  his  long  fight  against  extra¬ 
dition  to  the  United  States  Samuel  In¬ 
sull  this  week  waited  in  an  Istanbul 
prison  hospital  ward  for  American  au¬ 
thorities  to  return  him  to  the  United 
States.  Turkey  has  formally  notified 
the  United  States  that  it  may  have  In¬ 
sull,  and  the  former  utilities  head  is 
said  to  have  expressed  readiness  to  re¬ 
turn  provided  he  could  be  assured  that 
he  would  not  be  persecuted  by  his 
enemies. 

Chattanooga  Is  Chosen 
for  E.H.F.A.  Headquarters 

Selecting  Chattanooga  as  headquarters 
for  the  Electric  Home  and  Farm  Au¬ 
thority,  David  E.  Lilienthal,  its  president 
and  director  of  T.V.A.,  announced  that 
“this  location  is  predicated  upon  our 
ability  to  obtain  suitable  offices  and  dis¬ 
play  rooms  at  a  reasonable  rental. 
It  will  be  necessary  to  have  the  dis¬ 
play  rooms  and  offices  in  the  same 
building  and  centrally  located.” 

The  financial  set-up  of  the  E.H.F.A. 
has  been  completed.  The  $1,000,090 
capital  from  NR  A  has  been  made  avail¬ 
able  and,  in  addition,  the  E.H.F.A.  has 
access  to  a  credit  of  $10,000,000  from 
the  R.F.C. 

Municipal  Vote  Mixed 

Sev'en  Wisconsin  municipalities  rejected 
municipal  ownership  proposals  in  elec¬ 
tions  held  Tuesday  of  this  week.  Six 
towns  voted  in  favor  of  city-operated 
plants.  Neenah,  Waupaca,  Cambridge. 
Washburn  and  Mount  Horeb  favored 
acquisition  of  local  utility  plants.  Fond 
du  Lac.  Horicon,  Two  Rivers.  Stevens 
Point,  Pittsville,  West  Salem  and  Pesh- 
tigo  opposed  municipal  ownership. 
Madison  voted  for  a  municipal  owner¬ 
ship  proposal,  but  opposed  an  appropria¬ 
tion  to  appraise  the  local  private  utility 
property,  thus  making  it  impossible  for 
the  municipal  ownership  advocates  to 
proceed  in  acquiring  it. 
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Free  Energy  Allowed 
to  Milwaukee  Consumers 

Following  the  example  set  by  several 
California  utilities  (Electrical  World, 
February  10,  page  234),  Milwaukee 
Electric  Railway  &  Light  Company 
last  week  announced  free  use  for  a 
two-month  period  of  temporary  surplus 
output.  More  than  212,000  customers  of 
the  company  will  benefit  under  the  plan, 
which  extends  for  the  April  and  May 
meter  reading  periods,  and  permits  un¬ 
limited  use  of  current  without  cost,  over 
the  amount  consumed  during  the  month 
of  March. 

An  excess  of  power  available  to  the 
company  is  due  to  the  inability  of 
northern  Wisconsin  and  upper  Michi¬ 
gan  industries  to  use  their  customary 
share  of  energy  this  spring,  according 
to  G.  W.  Van  Derzee,  vice-president  of 
the  utility.  Commercial  lighting  cus¬ 
tomers,  such  as  hotels,  theaters,  stores 
and  office  buildings,  are  included  in  the 
plan,  but  power  customers  and  seasonal 
users  are  excluded.  A  reversal  of  the 
seasonal  drop  in  load  is  anticipated  by 
the  utility,  as  well  as  increased  use  of 
current  following  the  bargain  period. 

An  invitation  to  22  Michigan  utili¬ 
ties  to  follow  the  lead  of  the  Wiscon¬ 
sin  company  has  been  extended  by 
Chairman  John  B.  Balch  of  the  Michi¬ 
gan  Public  Utilities  Commission. 
“Melting  snow  and  swollen  streams 
make  it  possible  for  these  companies 


In  the  assembly  of  the  rotor  plates  for 
the  new  1,800  -  r.p.m.,  165,000 -kw., 

13,800-volt  double-winding  turbo-gen¬ 
erator  unit  for  the  Richmond  station 
of  the  Philadelphia  Electric  Company 
a  six-ton,  13-in.  diameter,  .310-in.  long 
nickel  molybdenum  steel  center  bolt  has 
been  used.  To  draw  up  the  plates  for 


which  generate  electricity  through 
water  power  to  increase  production 
without  substantially  increasing  costs,” 
Mr.  Balch  said.  “I  think  the  idea  of 
giving  away  this  power  is  a  good  one.” 

San  Joaquin  (Calif.)  Light  &  Power 
Corporation’s  free  energy  offer  has  re¬ 
sulted  in  tangible  stimulation  of  ap¬ 
pliance  merchandising  since  it  was 
announced  last  month.  Retailers, 
distributors  and  manufacturers  have 
joined  with  the  utility  in  advertising 
and  promotional  schemes  designed  to 
capitalize  on  the  offer. 

• 

St.  Paul  to  Tax  Utility 

Continuing  negotiations  for  a  franchise 
with  the  city  of  St.  Paul,  Minn.,  the 
Northern  States  Power  Company  has 
agreed  to  pay  a  5  per  cent  gross  earn¬ 
ings  tax  on  electricity,  gas  and  steam, 
amounting  to  an  average  of  $383,000  a 
year.  The  company  has  accepted  the 
terms  of  a  one-year  permit  to  operate 
while  franchise  negotiations  are  in 
progress.  Failure  to  reach  an  agree¬ 
ment  in  the  negotiations  between  the 
city  and  the  utility  in  the  matter  of  a 
new  franchise  led  to  agitation  for  a 
municipal  plant  (Electrical  World, 
December  2,  page  715).  Early  last 
month,  however,  citizens  voted  down 
the  issuance  of  bonds  to  finance  the 
municipal  project  (Electrical  World, 
March  10,  page  378)  and  negotiations 
for  the  franchise  have  been  resumed. 


this  single-cylinder  unit’s  rotor,  hy¬ 
draulic  bolt-pullers  exerting  a  pull  of 
1,500,000  lb.  are  utilized.  The  illustra¬ 
tion  shows  a  plate  being  drawn  over  the 
center  bolt  on  the  hydraulic  press  in 
the  East  Pittsburgh  shops  of  the  West- 
inghouse  Electric  &  Manufacturing 
Company. 


P.W.A.  to  Investigate 
Grand  Coulee  Violations 

Rumblings  of  labor  trouble  on  the 
Grand  Coulee  Dam  project  in  Wash¬ 
ington  are  heard  with  the  announcement 
that  Public  Works  Administrator 
Harold  L.  Ickes  has  ordered  an  investi¬ 
gation  into  charges  of  violations  of 
P.W.A.  labor  conditions  in  connection 
with  the  project.  Charges  of  secret 
payrolls,  of  workers  being  paid  by 
check  instead  of  currency,  that  laborers 
had  been  compelled  to  board  at  the 
company’s  camp  and  that  provisions  as 
to  hours  of  labor  have  been  violated 
by  contractors  on  the  project  prompted 
the  investigation. 

Meanwhile,  P.W.A.  announced  from 
Washington  that  allotments  to  date  for 
power  generating  and  distributing 
plants  total  $128,860,000.  Of  this  total 
$104,160,000  is  being  spent  by  the  fed¬ 
eral  government  and  $24,700,000  has 
been  allotted  to  50  non-federal  projects. 
Non-federal  allotments  to  March  10 
were  listed  in  Electrical  World, 
March  17,  page  418.  Federal  proj¬ 
ects  and  allotments  include  the  War  De¬ 
partment’s  Bonneville  Dam,  Columbia 
River,  Oregon,  allotted  $20,000,000,  and 
Fort  Peck^Dam,  Missouri  River,  Mon¬ 
tana,  allotted  $25,000,000.  The  Bureau 
of  Reclamation  of  the  Department  of 
the  Interior  has  three  projects:  Grand 
Coulee  Dam,  Columbia  River,  Wash¬ 
ington,  allotted  $15,000,000;  Boulder 
Dam,  allotted  $38,000,000  to  carry  for¬ 
ward  construction,  $10,000,000  being 
for  power  plant  machinery,  and  the 
Seminole  unit  of  the  Caspar-Alcova 
project.  North  Platte  River,  Wyoming, 
allotted  $12,000,000  for  the  entire 
project. 

Ickes-Bryan  dispute  clears 

Dispute  between  Governor  Bryan  of 
Nebraska  and  Secretary  Ickes  over 
water  rights  agreements  between  the 
state  and  P.W.A.’s  Platte  Valley  and 
Loup  River  projects  seemed  ^ttled 
with  acceptance  by  Secretary  Ickes  of 
revised  proposals  made  by  the  Governor 
(Electrical  World,  February  10, 
page  237).  Approval  was  given  to  the 
provision  that  “to  prevent  unfair  com¬ 
petition  between  private  and  municipal 
corporations  where  same  are  selling  to 
the  same  area,  the  rates  for  such  area 
for  electric  power  will  be  the  same 
to  both  at  the  same  point  of  delivery 
and  all  such  rates  shall  be  satisfactory 
to  the  government.”  Refusing  to  ac¬ 
cept  Governor  Bryan’s  provision  pro¬ 
hibiting  “lobby”  fees  and  commissions. 
Secretary  Ickes  explained  that  no  such 
costs  can  be  charged  against  these  proj¬ 
ects  except  as  approved  by  the  Interior 
Department,  and  that  payment  will  be 
made  only  for  legitimate  services  ren¬ 
dered,  and  that  these  charges  will  be 
reasonable  and  will  not  add  unduly  to 
the  costs  of  the  projects. 
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Coming  Meetings 

Aanociation  of  Iron  and  Steel  Klectrieal 
KnrineerM — Youngstown,  Ohio,  April 
12.  J.  L.  Kelly,  Empire  Huilding, 
I’lttsburgh. 

.MlHHouri  .-\itHoriation  of  I'ublic  I'tilitleN 

— Excelsior  Springs,  Mo.,  April  19-20, 
R.  N.  Beagle,  101  W.  High  St.,  Jef¬ 
ferson  City,  Mo. 

Elect  rochemieui  Society  —  Asheville, 
X.  C.,  April  26-28.  Colin  G.  Fink, 
('olumbia  University,  New  York. 

National  Eire  1‘rotection  ANNOciation — 
Atlantic  City,  N.  J.,  May  14-18.  A. 
R.  Small,  109  Leonard  St.,  New  York. 

.American  Institute  of  Electrical  Engi¬ 
neers — Northeastern  District  meeting, 
Worcester,  Mass.,  May  16-18.  Sum¬ 
mer  t'onvention.  Hot  Springs,  Va., 
June  25-29.  H.  H.  Henline,  33  W. 
39th  St.,  New  York. 

Edison  Electric  Institute — Atlantic  City, 
N.  J.,  June  4-7.  B.  F.  Weadock,  429 
Lexington  Ave.,  New  York. 

.American  Society  of  Mechanical  Elngi- 
neers — Semi-annual  meeting,  Denver, 
Col.,  June  25-28.  Calvin  W.  Rice, 
29  W.  39th  St.,  New  York. 


New  Southeastern  Group 
Holds  First  Conference 

Formed  as  successor  to  the  old  south¬ 
eastern  gfeog-raphical  division  of  the  Na¬ 
tional  Electric  Lif?ht  Association,  the 
Southeastern  Electric  Exchange  held 
its  first  annual  conference  last  week  at 
Savannah,  Ga.  James  M.  Barry,  vice- 
president  and  general  manager  of  Ala¬ 
bama  Power  Company  has  been  elected 
president  of  the  exchange,  which  has 
headcjuarters  in  Atlanta. 

Among  those  to  address  the  first  con¬ 
ference  of  the  exchange  were :  David 
M.  DeBard,  Stone  &  Webster  Service 
Corporation:  G.  T.  Dunklin,  Westing- 
hou.se  Electric  &  Manufacturing  Com¬ 
pany:  T.  L.  Bissell,  Alabama  Power 
Company;  C.  A.  Collier.  Georgia  Power 
Company :  Ashton  B.  Collins,  Edison 
Electric  Institute:  Frank  A.  Newton. 
Commonwealth  &  Southern  Corpora¬ 
tion.  and  L.  A.  Hawkins,  (icneral  Elec¬ 
tric  Research  Laboratories. 

Dakota  Utilities  to  Test 
12%  Gross  Earnings  Tax 

Seeking  tax  relief  from  the  12  per  cent 
gross  earnings  imi>ost  levied  on  them 
by  the  last  legislative  session,  seven 
utilities  serving  North  Dakota  com¬ 
munities  filed  separate  actions  testing 
the  con.stitutionality  of  the  tax.  In¬ 
volved  is  approximately  $740,000  of 
revenue  anticipated  from  the  levy. 

Major  allegations  in  the  complaint 
filed  l>y  the  utilities  protesting  the  12 
per  cent  tax  are  that  it  is  excessive  and 
confi.scatory ;  that  the  measure  was 
passed  two  days  after  the  legislative 
term  had  ended :  that  the  state  consti¬ 
tution  does  not  authorize  a  gross  earn¬ 
ings  tax:  that  the  constitution  specifical¬ 
ly  requires  property  being  used  in  gen¬ 
eral  generating  and  distributing  of  elec¬ 
tricity  must  itself  be  assessed,  etc.  Spe¬ 
cifically.  the  plaintififs  ask  a  temporary 


restraining  order  against  the  defend¬ 
ants,  the  state  tax  commissioner  and 
the  state  board  of  equalization  from  de¬ 
termining  or  certifying  the  amount  of 
taxes  for  the  utilities  involved.  An  ap¬ 
plication  was  made  by  the  utilities  for 
an  interlocutory  injunction  providing 
against  the  state  taking  any  action  until 
the  court  had  decided  the  case  on  its 
own  merits. 

Companies  bringing  the  action  in¬ 
clude  North  Dakota  Power  &  Light 
Company,  Central  West  Public  Service 
C'ompany,  Northern  States  Power  Com¬ 
pany  and  three  affiliates,  Otter  Tail 
Power  Company  and  Montana-Dakota 
Power  Company. 

Miller  Sees  Inequities 
in  Rate  Cut  Demands 

Commenting  on  the  effect  of  four  years 
of  economic  depression  upon  California 
utilities,  C.  O.  G.  Miller,  president  of 
Pacific  Lighting  Corporation,  calls  at¬ 
tention  in  the  annual  report  of  the  cor¬ 
poration,  to  the  differences  in  utility 
operation  and  the  operation  of  any  other 
commercial  enterprise.  Discussing  the 
(jnestion  of  regulation  and  risks,  Mr. 
Miller  states: 

“There  are  people  who  think  that  the 
ability  to  meet  financial  obligations  is 
today  an  indication  of  undue  prosperity. 
Others  assert  that  because  the  depres¬ 
sion  has  brought  losses  and  deficits  to 
manufacturing  industries  and  commer¬ 
cial  enterprises  the  utilities  should  be 
compelled  to  suffer  a  corresponding  de¬ 
crease,  even  though,  to  bring  about  the 
decrea.se,  it  is  necessary  to  lower  rates 
which  in  better  years  produced  only  a 
fair  return,  but  under  later  conditions 
would  be  wholly  inadequate.’’ 

Asks  protection  of  fair  rates 

This  conclusion,  Mr.  Miller  believes, 
is  to  be  expected  when  it  is  considered 
that  facts  regarding  utility  operations 
are  known  to  a  comparatively  small  part 
of  the  population.  “Unregulated  busi¬ 
nesses  are  permitted  to  accumulate  gen¬ 
erous  profits  in  times  of  prosperity  to 
tide  themselves  over  the  lean  years,  and 
it  is  therefore  clearly  inequitable,  if  utili¬ 
ties  are  rigidly  limited  in  their  rate  of 
return  in  good  times,  to  impoverish  them 
by  government-enforced  rate  reductions 
when  times  are  bad. 

“The  utilities,  which  are  properly  de¬ 
barred  from  exacting  high  rates  in  times 
of  large  volume  consumption,  should 
have — and  by  all  the  implications  and 
intent  of  the  regulatory  laws  do  have — 
the  protection  of  a  continuation  of  fair 
rates  when  volume  falls  off.  The  loss 
of  revenue  through  loss  of  volume  is  a 
risk  inherent  in  the  business ;  to  in¬ 
crease  the  loss  by  cutting  rates,  merely 
to  make  the  utilities  suffer  as  heavily  as 
other  industries,  unfairly  places  upon 
them  a  doubled  risk.  It  is  not  the  in¬ 


equity  in  this  situation  which  warrants  || 
complaint  so  much  as  the  incomplete  I 
reasoning  by  which  some  people  arrive  { 
at  their  belief  that  utility  rates  should  | 
now  be  reduced.”  I 

Deposit  Interest  Rules  | 
Clarified  by  Commission  | 

.Amending  its  requirements  to  bring  the  I 
practice  of  electric  and  gas  corporations  I 
into  conformity  with  recent  amendments  i 
to  the  New  York  State  law'  regarding  | 
the  payment  of  interest  on  customers’  | 
deposits,  the  Public  Service  Commission  I 
last  week  issued  three  rulings  clarifying  |j 
situations  not  previously  covered. 

Interest  prior  to  October  1,  1933,  to 
cover  deposits  which  on  that  date  had 
not  been  held  for  tw'O  years  will  here¬ 
after  he  paid  hy  utilities  at  the  rate  of 
6  per  cent  either  by  cash  or  by  crediting 
the  amount  on  the  next  bill  for  service 
rendered  the  depositor  after  October  1, 
1935,  and  at  each  two-year  interval 
thereafter  beginning  October  1,  1937. 
Companies  are  required  to  pay  interest 
to  each  depositor  after  he  ceases  to  be 
a  consumer,  and  each  consumer  on  ceas¬ 
ing  to  use  service  has  the  right  to  with¬ 
draw  his  deposit  and  interest  accrued, 
less  payment  of  all  bills  for  which  de¬ 
posit  is  security.  At  the  same  time  the 
companies  are  given  the  right  to  refund 
any  depositor  the  full  amount  of  his 
deposit  and  interest  when  the  depositor 
is  not  in  arrears  for  bills  for  which  the 
deposit  is  security. 


MERRY-GO-ROUND 

Fundamental  changes  were  made  by 
the  judiciary  committee  of  the  House 
in  the  bill  of  Senator  Hiram  Johnson 
proposing  to  limit  the  jurisdiction  of 
federal  courts  in  utilities  cases.  A 
majority  of  the  committee  proposed  less 
sweeping  changes.  Eleven  of  the  21 
members  of  the  committee  voting  agreed 
that  it  is  undesirable  to  have  suits 
started  in  state  courts  and,  if  unsuc¬ 
cessful,  transferred  to  a  federal  court. 
It  is  know’n  that  the  amended  bill  is 
not  acceptable  to  those  who  want  to 
close  the  federal  courts  to  the  utilities. 

No  progress  was  made  during  the 
week  on  a  code  for  the  electric  light 
and  power  industry.  It  seems  apparent 
that  action  on  that  code  must  await 
settlement  of  the  major  dispute  that  has 
arisen  in  the  communications  industry. 

Another  attempt  by  Senator  Johnson 
to  secure  Reconstruction  Finance  Cor¬ 
poration  financing  for  publicly  owned 
electric  plants  is  indicated  by  a  new 
bill  "to  further  the  utilization  of  elec¬ 
trical  energy  generated  in  connection 
with  federal  projects,”  along  the  lines 
of  one  introduced  earlier  in  the  session, 
but  which  has  not  emerged  from  the 
banking  and  currency  committee. 

PAUL  WOOTON, 

Washinf^ton  Correspondent. 
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Week’s  Output  Largest  Since  1931 


Swedish  Station  Expanded 

Expansion  of  generating  facilities 
further  to  utilize  the  hydro  power  of 
the  falls  at  Trollhattan,  Sweden,  is  to  be 
undertaken.  Total  output  will  be  raised 
from  140,000  hp.  to  300,000  hp.  when 
a  new  plant  and  improvements  to  the 
old  are  completed.  The  existing 
machinery  of  the  station,  comprising 
thirteen  units,  will  be  improved  and 
alterations  made  to  raise  the  total  out¬ 
put  to  200,000  hp.  The  new  plant  will 
generate  100,000  hp.  in  two  units.  Cost 
of  the  work  is  approximately  $5,000,000. 

Efficient  Foreign  Lamps 

Recent  reports  from  abroad  describe  a 
new  type  of  domestic  electric  lamp  now- 
in  use  on  the  Continent  which  has  20 
per  cent  greater  efficiency  than  the 
standard  gas-filled  tungsten  filament 
lamps  in  general  use  at  present.  The 
outside  appearance  is  identical  with 
standard  lamps,  but  the  filaments  are 
constructed  to  operate  at  higher  tem¬ 
peratures  than  formerly.  The  filament 
is  a  doubly  coiled  spiral  and  is  said  to 
unify  the  efficiency  of  standard  size 
bulbs  to  equal  sizes  of  100  watts  and 
over. 

Middle  Atlantic  Leads 
in  Power  Station  Census 

.\bout  one-fourth  of  the  electric  light 
and  power  industry  is  concentrated  in 
the  three  Middle  Atlantic  States,  New 
York.  Pennsylvania  and  New  Jersey, 
according  to  a  government  anncnince- 
ment  based  on  the  Census  for  1932.  The 
statistics  quoted  in  the  accompanying 
table  include  sale^  for  resale,  and  when 
taken  in  conjunction  with  an  earlier  re¬ 
port  (  Klfxtrical  World,  January  6, 
1934,  page  15)  give  a  complete  regional 
analysis  of  customers,  kilowatt-hour 
sales  and  revenue.  New  York  predomi¬ 
nates.  this  state  alone  having  15  per  cent 
of  the  customers  and  revenue  and  12  per 
cent  of  the  energy  sales. 

Municipal  operations  comprise  6.1  per 
cent  of  the  total  in  terms  of  revenue,  4.9 
per  cent  iti  terms  of  energy  sales,  and 
serve  9.3  per  cent  of  the  customers.  In 
this  group  the  three  Pacific  Coast  States 
lead  w-ith  one-fourth  of  the  total  reve¬ 
nue.  California  predominating  with 


Electrical  energy  production  in  central 
light  and  power  plants  continues  on  a 
definite  upward  trend,  according  to 
figures  announced  by  the  Edison  Elec¬ 
tric  Institute,  in  marked  contrast  with 
the  usual  decline  at  this  season  of  the 
year.  A  third  consecutive  rise  brought 
the  output  for  the  week  ended  March 
31  up  to  1.665,650,(K)0  kw.-hr.,  the 
highest  thus  far  in  1934  and  surpassing 
that  of  any  week  in  1932  and  1933. 

Comparison  with  corresponding  weeks 
of  other  years  indicates  an  excess  of 
18.8  per  cent  over  1933  and  12.4  per 

Weekly  Output,  Millions  of  Kw.-Hr. 


1934  1933  1932 


Mar.  31. 

.  1.666 

Apr.  1 

1,402 

.\pr.  2 

1.480 

Mar.  24. 

.  1,658 

Mar.  25. 

.1.410 

Mar.  26 

1.515 

Mar.  17. 

.  1,650 

M.ar.  18  . 

.1.375 

Mar.  19 

1.538 

Mar.  10. 

.  1.647 

Mar.  1 1 

1.391 

Mar.  12 

1.538 

Mar.  3. 

.1.658 

.Mar  4 

1.423 

M.ar.  5 

1.520 

$22,306,819,  or  more  than  one-sixth  of 
the  national  total. 

Because  21.789,094,259  kw.-hr.  of 
sales  for  resale  by  commercial  com¬ 
panies  and  580,003,032,  kw.-hr.  by 
municipal  plants  are  included  in  these 
statistics,  the  totals  considerably  exceed 
the  aggregate  generated.  79,657,431,657 
kw.-hr.  (  Electrical  World,  January  6, 
page  14).  A  similar  statement  applies  to 
revenue  and,  in  less  degree,  to  customers. 


cent  over  1932.  The  record  for  the 
week  was  made  in  1930.  This  has  now 
been  approached  within  3.3  per  cent. 

Regionally  the  most  striking  gain 
over  1933  is  again  in  the  central  in¬ 
dustrial  area,  where  the  percentages  have 
for  more  than  a  month  been  ranging 
around  25  to  30.  New  England’s  gain 
for  four  w-eeks  has  l)een  17  per  cent  or 
better.  Progress  continues  also  in  other 
sections,  as  the  following  table  shows. 


Per  Cent  Change  from  Previous  Year 


Region 

Mar.  31 

— VV  epk  ended - 
Mar.  24 

Mar  17 

New  England . 

+  17.3 

+  19.  2 

+  18.2 

Middle  .Atlantic. .  . 

+  14.4 

+  12.7 

+  14.7 

Central  Industrial 

+  27.4 

+  27.0 

+  30.  1 

West  Central . 

+  10.5 

+  11. 3 

+  13.8 

Southern  States  . . 

+  17.2 

+  12.  1 

+  17.5 

Rocky  Mountain.  . 

+  22.  1 

+  18.4 

+  16.  8 

Pacific  Coast . 

+  12.7 

+  12.3 

+  12.0 

Refrigerator  Record  Set 

Sales  of  household  electric  refrigerators 
in  the  United  States  in  February  broke 
all  records  for  that  month,  according  to 
the  electric  refrigeration  bureau  of  Edi¬ 
son  Electric  Institute.  Total  February 
sales  were  82,439  units,  compared  with 
35,394  sold  in  February,  1933,  and 
53,693  in  February,  1931,  the  previous 
high  record  for  the  month. 


United  States  +18.8  +17.6  +20.0 


Total  Sales,  Including  Sales  to  Ultimate  Consumers  and  Sales  for  Resale 

Census  of  Electrical  Industries:  1932 — Electric  Light  and  Power  Stations 


. - Number  of  Customers' - »  — - - Current  Sold,  Kilowatt-Hours' - s  » - -Revenue  from  Electric  Serviee*-  -  - . 

Geographic  Total  Commercial  Municipal  Total  Commercial  Municipal  Total  Commercial  Municipal 

United  States ..  31,633,60?  3,338,040  88,365,073,136  83,936,780,411  4,338,38.3,715  91,975,303,955  $1,854,109,.509  9131.194,446 

New  England .  2,225,938  2.064.858  161.080  8,120.190.941  7,905,336,782  214,854,159  182,797.544  174.926,748  7,870,796 

Middle  .\tlantic .  6,675,352  6,534,759  140,593  21,967,213,770  21.765.758.443  201,455,327  559,818,749  552.671.412  7,147,337 

East  .Vorth  Central...  5.651,145  5,144,255  506,890  21.546,548,547  20,498,878,692  1,047,669,855  461,061,595  432,424,494  28,637,101 

West  North  Central..  2.327,587  1,922.190  405,397  5,866.945,224  5,385,844,852  481,100,372  165,960.425  146.071,089  19,889,336 

South  .\tlantic .  1,778,954  1,545,003  233,951  9.388,092.655  9,064.571,543  323,521,1  12  180,233.065  166,469,748  13,763.317 

East  Southcentral..  773,496  711,463  62.033  3,624,347,396  3,557,534,558  66.812,838  70,267,238  67,078.628  3,188,610 

West  South  Central  .  1,234,780  1,105,348  129.432  4.520,804.960  4,369.735.012  151,069.948  108,975,164  102,093,709  6,881,455 

Mountain .  634,003  574.784  59,219  2.321.594,425  2,240.821,807  80,772,618  55,333,696  52,290,799  3,042,897 

Pacific .  2,560,387  2,030,942  529,445  10,909,335.208  9,148,307,722  1,761,027.486  190,856,479  160.082,882  30,773,597 


’Includes  figures  relating  to  “Sales  for  resale’’  as  follows:  Number  of  customers,  2.940  (commercial),  291  (municipal):  kilowatt-hours  sold,  21,789,094.259  (com- 
fer  ial),  580.003,032  (municipal)  revenue  from  electric  service,  $150,805,781  (commercial),  $3,392,650  (municipal). 
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•  As  to  Rates - 

•  Virginia  Electric  &  Power  Company 
has  asked  the  state  Corporation  Com¬ 
mission  to  increase  its  electric  power 
rates  to  yield  $170,000,  the  exact  amount 
w^hich  the  General  Assembly  of  1934 
levied  upon  the  company  in  additional 
state  taxes.  President  Holtzclaw  said 
the  new  petition  does  not  seek  any  rates 
above  those  in  effect  prior  to  January 
16,  1934.  The  top  steps  would  remain 
at  6.5  cents.  No  change  is  made  in 
schedule  1,  the  residential  service  rate 
for  residences  to  which  lighting  service 
only  is  provided.  The  commercial  service 
rate  will  be  6.5  cents  for  the  first  150 
kw.-hr.  Another  schedule  is  added  ap¬ 
plicable  to  small  retail  power  service, 
which  marks  a  slight  increase  over 
schedule  3,  effective  January  16. 

•  Boston  Edison  Company’s  rate  case, 
which  has  been  conducted  before  the 
state  Public  Utilities  Commission  for 
almost  two  years,  has  reached  the  stage 
of  final  arguments.  Comparing  coal 
costs  of  the  company  with  the  Boston 
Elevated  for  the  years  1926-1932,  in¬ 
clusive,  Frank  H.  Sullivan,  who  filed 
the  original  petition  on  behalf  of  a 
group  of  customers,  claimed  that  the 
Edison  company  by  not  purchasing  at  a 
price  ecpial  to  that  paid  by  the  Elevated 
had  paid  $2,290,105  more  than  it  should 
have.  He  told  the  commission  that  the 
steam-heating  division  should  be  sepa¬ 
rated  completely  from  the  electric  busi¬ 
ness,  maintaining  that  if  the  commission 
did  not  have  the  authority  to  do  this,  it 
should  order  the  company  to  segregate 
its  records  so  that  the  operations  of  this 
division  could  be  easily  ascertained.  Mr. 
■Sullivan  also  charged  that  the  merchan¬ 
dising  and  promotion  departments  of  the 
company  are  operated  at  a  substantial 
loss.  He  said  the  department  should 
order  the  company  to  discontinue  the 
sale  of  appliances  at  a  loss  if  the  deficit 
is  made  up  by  the  ratepayers. 

•  New  Jersey  Board  of  Public  Utilities 
Commissioners  will  ask  broader  powers, 
including  authority  to  make  effective 
immediate  reductions  in  utility  rates 
pending  the  completion  of  formal  rate 
proceedings  against  the  various  com¬ 
panies  providing  service  in  New  Jersey. 
This  decision  was  reached  by  the  board 
following  conferences  with  Governor 
Moore  and  after  legislative  sentiment 
has  to  some  extent  been  determined.  In 
the  event  of  the  passage  of  the  proposed 
legislation,  which  will  be  drawn  by  the 
hoard’s  counsel.  Frank  H.  Sommer,  the 
hoard  will  order  a  comprehensive  down¬ 
ward  revision  of  rajes,  which  will  re¬ 
main  in  effect  until  a  final  determination 
of  cases  now  at  issue  has  been  reached. 

•  Southern  California  Edison  Com¬ 
pany’s  new  lighting-combination  domes¬ 
tic  service  rates.  <lesigned  particularly 
for  the  promotion  of  electric  water  heat¬ 


ing,  have  been  approved  by  the  Cali¬ 
fornia  Railroad  Commission.  The  new 
rates  apply  to  domestic  consumers  hav¬ 
ing  an  electric  range  of  not  less  than 
5-kw.  capacity  permanently  installed  or 
where  5  kw.  of  aggregate  major  equip¬ 
ment  capacity  in  air  heating  and/or 
water  heating  are  installed.  Minimum 
charges  are  specified  as  $3  per  month 
for  a  consumer  with  an  electric  range, 
$6  per  month  for  a  consumer  without  an 
electric  range  and  30  cents  per  kilowatt- 
hour  per  month  for  all  over  10  kw.  of 
connected  load  in  major  equipment. 

•  Union  Electric  Light  &  Power  Com¬ 
pany  has  offered  the  city  of  St.  Louis  a 
new  ten-year  contract  for  street  lighting, 
which  would  save  the  city  $25,000  a 
year.  The  over-all  contract  would  in¬ 
clude  all  street,  park,  bridge,  traffic  sig¬ 
nal  and  municipal  building  lighting.  Un¬ 
der  the  three  separate  contracts  with  the 
utility  now  in  force  the  city  pays  almost 
$600,000  annually  for  lighting. 

•  West  Virginia  Public  .Service  Com¬ 
mission  has  been  ordered  by  the  state 
Legislature  to  make  valuations  of  all 
West  Virginia  utility  companies  for  pos¬ 
sible  use  in  determining  rates  in  the 
future.  The  commission’s  annual  budget 
has  been  increased  from  $60,000  to 
$150,000. 

Illinois  hearings  near  close 

•  Public  Service  Company  of  Northern 
Illinois’  $150,000,000  rate  base  for  its 
electric  properties  was  defended  last 
week  before  the  Illinois  Commerce 
Commission  by  Harry  J.  Dunbaugh,  at¬ 
torney,  who  argued  for  a  7  or  7^  per 
cent  rate  of  return.  Mr.  Dunbaugh  at¬ 
tacked  the  contention  of  members  of  the 
commission’s  legal  staff  that  the  valua¬ 
tion  of  the  company’s  electric  properties 
for  rate-making  purposes  should  be  held 
to  a  maximum  of  $125,000,000,  with  al¬ 
lowable  return  limited  to  6  per  cent.  The 
company’s  attorney  in  attacking  the  pro¬ 
posal  that  the  state  commerce  body  en¬ 
ter  an  order  for  temporary  reduction  of 
electric  rates  insisted  that  any  rate  re¬ 
duction  at  this  time  will  result  in  a  still 
further  reduction  in  scant  dividends  now 
I)aid  to  security  holders  and  threaten  the 
credit  stability  of  the  company.  At  an 
earlier  hearing  attorneys  for  the  com¬ 
mission  had  argued  in  behalf  of  a  6  per 
cent  fair  rate  of  return  and  a  $125,000,- 
000  rate  base  valuation  of  the  electric 
properties  or  an  allowable  return  of 
$7,500,000.  On  that  basis,  it  was  as¬ 
serted.  the  company’s  rates  could  he  cut 
as  much  as  $2,500,000  annually.  The 
company’s  figures  for  1933  net  earnings, 
given  as  $8,426,000,  it  was  contended, 
disclosed  the  possibility  of  a  reduction 
of  approximately  $1,000,000.  Harry  R. 
Booth,  assistant  counsel  for  the  commis¬ 
sion.  declared  that  he  was  prepared  to 
show  that  the  company’s  net  earnings 
last  year  were  nearly  $10,000,000. 


Municipal  Items 

Newport,  Ark. — In  a  recent  ruling 
by  Assistant  Attorney-General  John 
Caldwell  petition  for  submission  of  the 
question  of  municipal  ownership  of  elec¬ 
tric  light  and  power  system  was  ruled  off 
the  election  ballot  for  April  3  on  the 
ground  that  it  had  not  been  filed  within 
the  time  prescribed  by  the  initiative  and 
referendum. 

Columbia,  Mo. — Test  case  to  deter¬ 
mine  the  validity  of  a  ruling  by  Roy 
McKittrick,  Attorney-General,  that  mu¬ 
nicipal  power  plants  are  required  to  pay 
a  state  sales  tax  is  expected  to  follow 
the  action  of  the  city  council,  which  has 
voted  to  refuse  payment  of  the  tax  until 
the  point  had  been  ruled  upon  by  the 
state  Supreme  Court.  The  Council  held 
that  the  plant  was  non-profit  making 
and  therefore  exempt  from  the  tax.  The 
Association  for  Tax  Equality  is  using 
the  Kansas  City  Star  as  an  advertising 
medium  for  a  vigorous  campaign  oppos¬ 
ing  municipal  ta.x  exemption. 

Rutland,  Vt. — Citizens  have  ap¬ 
proved  by  a  vote  of  more  than  two  to 
one  an  enabling  act  to  give  the  city  the 
right  to  operate  an  electric  and  gas 
plant. 

Mj\rion,  Ind. — Signed  by  far  more 
than  the  necessary  5  per  cent  of  the 
voters  at  the  last  election,  a  petition  has 
been  filed  with  City  Council  asking  that 
body  to  call  a  special  election  to  deter¬ 
mine  whether  the  city  erect  a  municipal 
electric  plant  or  condemn  the  property 
of  the  Indiana  General  Service  Cor¬ 
poration.  According  to  law,  it  is  man¬ 
datory  that  the  Council  call  the  election. 

• 

Marblehead.  Mass. — Municipal  elec-  | 
trie  plant  has  cut  rates  from  6  cents  to  ' 
cents  per  kilowatt-hour,  effective 
April  1,  and  will  cut  the  service  charge 
to  summer  residents  from  $6  to  $3. 
Summer  residents  are  credited  with  con¬ 
suming  40  per  cent  of  the  town  plant’s 
electricity  during  the  season. 

Cushing,  Okla. — Following  a  ruling 
hy  County  .Attorney  Guy  Horton  that 
there  was  no  authority  for  the  election 
hoard  to  open  ballot  boxes  for  a  recount 
of  ballots  cast  in  the  recent  municipal  ; 
light  plant  bond  election  (March  17.  ; 

page  419),  the  Interstate  Power  Com¬ 
pany  filed  a  petition  in  the  district  court 
in  a  further  effort  to  secure  such  a  re-  I 
count.  The  company  alleges  that  cor-  | 
rect  returns  on  the  election  would  have 
shown  the  bond  issue  defeated.  .Almost  : 
simultaneously  with  the  filing  of  this  ac¬ 
tion  a  telegram  from  Washington  an-  ! 
nounced  confirmation  of  the  signing 
of  the  loan  and  grant  whereby  the  gov-  : 
ernment  agrees  to  finance  through  the  | 
P.W.A.  the  purchase  of  the  bond  issue 
involved  in  the  court  case.  \ 
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P.R.R.  Orders  $3,500,000 
Equipment  and  Insulators 

Orders  totaling  $3,500,000  for  electrical 
equipment  and  insulators  were  placed 
last  week  by  the  Pennsylvania  Railroad 
for  use  in  its  electrification  of  the  New 
Vork-Washington  line.  In  addition 
2,500,000  lb.  of  bare  wire  and  cable  was 
ordered.  The  current  orders  bring  the 
total  placed  by  the  railroad  since  Febru¬ 
ary  to  $13,000,000  for  the  electrification 
project.  Funds  for  these  purchases 
were  made  available  by  P.W.A.,  an 
advance  of  $629,000  being  made  to  the 
railroad  last  week. 

Sharing  in  the  orders  for  electrical 
apparatus  and  insulators  were  the  fol¬ 
lowing  companies :  Allis  -  Chalmers 
Manufacturing  Company,  Condit  Elec¬ 
trical  Manufacturing  Company,  General 
Electric  Company,  Lapp  Insulator 
Company,  Locke  Insulator  Company, 
Ohio  Brass  Company,  Railway  & 
Industrial  Engineering  Company  and 
Westinghouse  Electric  &  Manufactur¬ 
ing  Company.  Orders  for  wire  and 
cable  were  placed  with  General  Cable 
Corporation,  Graybar  Electric  Com¬ 
pany,  Anaconda  Wire  &  Cable  Com¬ 
pany,  Bridgeport  Brass  Company, 


TO  THE  RIGHT.? 

More  than  a  hint  that  the  New 
Dealers  are  in  the  midst  of  one  of  their 
not  infrequent  shifts  between  left  and 
right  appears  in  the  current  news  from 
Washington.  That  the  reform  motive 
is  being  relaxed  again  is  the  cumulative 
lesson  of:  The  automobile  strike  settle¬ 
ment,  progress  on  the  Wagner  and 
stock  exchange  control  bills,  recent  re¬ 
marks  of  administration  leaders  and 
outspoken  opinions  of  Messrs.  Taylor, 
Atterbury  and  Sloan.  The  voice  of  Dr. 
Wirt  bears  a  portent.  Even  the  throttle 
hold  on  the  capital  goods  industries 
(the  existing  new  securities  law)  gains 
promise  of  reasonable  revision. 

Energy  production  at  the  peak  for  the 
year  tells  a  story  of  sustained  industrial 
activity  that  is  most  encouraging.  Car- 
loadings,  off  2.8  per  cent  for  week 
ended  March  24,  and  steel  activity  re¬ 
cession  for  second  successive  week,  as 
well  as  declines  in  automobile  output, 
reflect  strike-threat  influences.  Com¬ 
modity  prices  in  the  month  past  suf¬ 
fered  appreciable  declines.  Security 
markets  show  sustained  strength  in 
bonds  and  a  resumption  of  vitality  for 
equity  issues. 

All  things  considered,  the  outltxjk 
for  business  appears  to  have  brightened 
considerably. 


BUSINESS 


Copperweld  Company,  Phelps,  Dodge 
Copper  Products  Corporation  and  J.  A. 
Roebling’s  Sons  Company. 


Joint  Patent  Invalid 

No  infringement  of  Electric  Cable  Joint 
Company’s  patent  was  committed  by 
Brooklyn  Edison  Company,  according 
to  a  Supreme  Court  ruling  this  week, 
which  determined  that  the  Torchio 
patent  for  making  joints  for  high-ten¬ 
sion  electric  cables  was  invalid.  The 
original  complaint  against  Brooklyn 
Edison  was  dismissed  in  New  York 
federal  court  on  October  5,  1932,  and 
the  lower  court’s  ruling  was  sustained 
by  the  Circuit  Court  of  Appeals  on 
September  21,  1933.  The  complainant 
sought  damages,  stating  that  the  utility 
had  used  the  methods  shown  for  making 
joints  during  the  life  of  the  patent. 


Canadian  Westinghouse 

Net  profit  of  Canadian  Westinghouse 
Company,  Ltd.,  for  year  ended  Decem¬ 
ber  31,  1933,  was  $469,963  after  de¬ 
preciation,  taxes,  etc.,  compared  with 
$706,330  in  1932.  Current  assets  as  of 
December  31,  1933,  amounted  to  $11,- 
595,003  and  current  liabilities  were 
$579,878,  compared  with  $12,930,473  and 
$1,426,815,  respectively,  at  end  of  pre¬ 
ceding  year. 


Nippon  Pays  in  Sterling 

Interest  on  the  6^  per  cent  bonds  of  the 
Nippon  Electric  Power  Company,  Ltd., 
will  be  paid  in  sterling  in  London  re¬ 
gardless  of  the  residence  of  the  holder, 
according  to  notice  received  by  the  New 
York  Curb  Exchange  from  the  Chase 
Harris  Forbes  Corporation.  Several 
utility  companies  having  outstanding 
issues  of  bonds  whose  interest  coupons 
are  payable  in  any  one  of  several  cur¬ 
rencies  have  already  announced  their 
interest-paying  policies  (Electrical 
World,  January  20,  page  134). 


Baltimore  Financing 

New  financing,  through  the  issue  of 
$1,100,000  par  value  of  series  A  pre¬ 
ferred  stock,  is  planned  by  the  Con¬ 
solidated  Gas.  Electric  Light  &  Power 
Company,  Baltimore.  Authority  to  issue 
the  additional  stock  has  been  granted 
by  the  Maryland  Public  Service  com¬ 
mission  and  receipts  from  tbe  sale  of 
the  stock  will  be  used  for  acquisition  of 


property  and  reimbursement  of  moneys 
not  secured  or  obtained  from  the  issue 
of  stocks,  bonds,  notes  or  other  evidence 
of  indebtedness  actually  expended  since 
February  1,  1929. 


Whatever  may  be  the  justification  of 
the  increasing  paternalism  we  see  in 
nearly  all  governments  today  as  a  means 
toward  recovery,  I  believe  that  in  Amer¬ 
ica  natural  causes  are  contributing  more 
powerfully  and  that  paternalism  will 
disappear  here  as  a  part  of  the  reaction 
from  depression. 

Gen.  JAMES  G.  HARBORD, 

Chairman  of  the  Board, 
Radio  Corf>oration  of  America. 

Confidence  in  the  ability  of  the  United  States 
to  pull  itself  out  of  the  depression  and  go 
forward  without  recourse  to  economic  or 
political  changes  was  expressed  this  week  by 
General  Harbord  in  an  address  before  the 
school  of  politics  of  the  Women’s  National 
Republican  Club  in  New  York. 


Ease  Wire  and  Cable  Code 

Limited  exemption  of  the  wire  and  cable 
subdivision  of  the  electrical  manufac¬ 
turing  industry  from  the  provisions  of 
Articles  IX  and  X  of  the  industry’s  code 
have  been  announced  by  Hugh  S.  John¬ 
son,  recovery  administrator.  The  ex¬ 
emptions  allowed  will  permit  wire  and 
cable  manufacturers  to  “meet  existing 
competition  on  products  of  equivalent 
design,  character,  quality  or  specifica¬ 
tions,  pending  specific  provision  for 
such  contingencies  in  a  supplemental 
code  for  this  subdivision  or  further  de¬ 
termination  or  order’’  and  “to  file  with 
the  National  Recovery  Administration 
any  net  price  list  or  price  list  and  dis¬ 
count  sheet  referred  to  in  Article  X  of 
said  code,  and  members  of  said  sub¬ 
division  are  exempted  from  the  provi¬ 
sions  of  said  article  of  said  code  to  the 
extent,  but  only  such  extent,  that  the 
same  mav  be  inconsistent  herewith.’’ 


To  Market  Appliances 

Entering  the  general  domestic  appliance 
field  with  the  acquisition  of  the  Audiola 
Radio  Company,  which  remains  under 
that  name  as  a  subsidiary  corporation. 
Fairbanks,  Morse  &  Company  has  added 
to  its  present  products  refrigerators, 
washers  and  radios. 
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Bonds  Up;  Stocks  Inactive 
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Continuing  the  upward  sweep  of  the  past  few  months,  bond  prices  have  risen 
to  new  highs,  light  and  power  securities  following  the  general  list.  Stocks,  in 
light  trading,  show  little  change  for  the  week  or  month.  "Electrical  World”  aver¬ 
ages:  Bonds,  93.4  February,  94.3  March;  stocks,  25.3  last  week,  25.3  this  week. 
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Deposit  $5,000,000  in 
Debenture  Exchange  Plan 

.\carly  $5,00().(KK)  of  Pacific  Northwest 
Public  .Service  Company’s  6  per  cent  <le- 
l)cnture.s,  of  which  $15.07().()(M)  arc  out¬ 
standing,  have  been  deposited  under  a 
plan  providing  for  a  par-for-par  ex¬ 
change  for  6  per  cent  collateral  trust  in¬ 
come  bonds,  according  to  Franklin  T. 
(irifiith,  president  and  receiver  of  the 
company,  now  named  the  Portland  Elec¬ 
tric  Power  Company  (Electrical 
World,  February  24,  page  313), 

.A.lthough  the  plan  has  been  approved 
by  Federal  Judge  John  H.  McNary  of 
Portland,  Ore.,  it  is  being  opposed  by 
Halsey,  Stuart  &  Company,  Inc.,  whicli 
was  in  the  syndicate  that  sold  the  de¬ 
bentures.  The  Chase  Harris  Forbes 


Corporation,  the  Harris  'I'rust  &  Sav¬ 
ings  Bank  and  H.  M.  Bylle.sby  &  Com- 
[lany  have  approved  the  arrangement. 
Objection  of  Halsey,  Stuart  was  based 
principally  on  that  part  of  the  plan  pro¬ 
viding  that  holders  of  the  new  income 
bonds  might  not  seek  legal  redress 
against  the  company  unless  interest 
totaling  30  per  cent  was  unpaid.  Halsey, 
.Stuart  propo.sed  instead  that  income 
bondholders  might  seek  remedy  if  at  the 
end  of  three  years  there  was  any  ac¬ 
cumulated  and  unpaid  interest. 

Federal  Cuts  Loss 

Reduction  in  net  loss  to  $46,254,  as 
compared  with  $207,701  in  1932,  is 
noted  in  the  annual  report  for  1933  of 
Federal  Electric  Company.  Income 


from  rentals  and  merchandise  sales  de¬ 
clined  to  $3,024,060,  against  $3,902,542 
in  1932.  Current  assets  totaled  $1,828,- 
584  and  current  liabilities  $1,007,251  as 
of  December  31,  1933,  compared  with 
$1,898,198  and  $1,158,055,  respectively, 
at  the  close  of  1932.  Accounts  payable 
and  accrued  interest  and  taxes  were  re¬ 
duced  substantially  during  the  year. 
Deficit  at  close  of  1933  increased  to 
$1,795,002,  compared  with  $1,633,243 
the  previous  year. 


Stock  Increase  Voted 
for  North  American  L.  &  P. 


Further  dilution  of  Middle  West 
Utilities  Company’s  interest  in  the 
North  American  Eight  &  Power  Com¬ 
pany  resulted  from  action  taken  last 
week  by  stockholders  of  the  latter  com¬ 
pany  in  approving  an  increase  in  the 
capital  stock  of  North  American  Light 
by  125,000  shares  (Electrical  World, 
March  17,  page  421).  The  newly 
authorized  shares  will  be  purchased  by 
the  North  American  Company  and  will 
retire  $2,000,000  of  notes  which  North 
American  Light  met  this  week. 

Control  of  the  property  formerly 
rested  with  North  American  Company 
and  Middle  West  Utilities,  but  because 
of  the  inability  of  Middle  West  to  sub¬ 
scribe  to  new  shares  control  is  now 
swinging  to  North  American. 


Michigan  G.  &  E.  Dividend 


Resumption  of  dividends  on  its  prior- 
lien  stock,  which  had  lapsed  since  May, 
1933,  has  been  announced  by  the  Michi¬ 
gan  Gas  &  Electric  Company  with  the 
declaration  of  a  dividend  of  87^  cents  a 
share  on  the  7  per  cent  issue  and  75 
cents  on  the  $6  prior-lien  stock,  payable 
on  Mav  1. 


Northeastern  P.  S.  Plans 


Nearly  completed  plans  for  reorganiza¬ 
tion  of  Northeastern  Public  Service 
Company  provide  for  a  new  concern 
that  will  issue  bonds  and  preferred  and 
common  stock  in  exchange  for  North¬ 
eastern  bonds  held  by  the  Chemical 
Bank  and  a  protective  committee  headed 
by  James  T.  Woodward.  Under  the 
proposed  plan  the  bonds  of  the  new 
company  will  be  exchanged  for  $4,670.- 
000  first  lien  and  collateral  trust  5i 
per  cent  bonds,  due  1961,  and  preferred 
and  common  stock  will  be  exchanged 
for  $11,680,900  general  lien  and  col¬ 
lateral  trust  5i  per  cent  bonds,  repre¬ 
sented  by  the  bondholders’  protective 
committee.  Details  of  the  plan  will  be 
submitted  to  the  Chancery'  Court  in 
Wilmington,  Del.,  probably  this  month. 
New  working  capital  is  to  be  provided 
by'  the  owner  of  the  first  lien  bonds 
through  the  purchase  of  common  shares 
of  the  new  company. 
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G.  E.  Raises  Wages  10% 
Announces  Profit  Sharing 

A  wage  increase  of  10  per  cent,  effec¬ 
tive  April  1,  for  all  General  Electric 
Company  employees  receiving  $2,600 
or  under  has  been  announced  by  Presi¬ 
dent  Gerard  Swope,  and  submission  of 
a  ])rofit-sharing  plan  designed  to  af¬ 
fect  all  employees  of  the  company  has 
been  made  to  stockholders.  The  wage 
increase  affects  l)oth  salaried  and  hour 
rate  employees  of  the  company  and  in¬ 
creases  the  payroll  by  $3,500,000  to 
$4,000,000.  From  38,000  to  40,000  em¬ 
ployees  will  share  in  the  increase. 

LJnder  the  proposed  plan  for  sup¬ 
plementary  compensation,  the  com¬ 
pany’s  directors  are  given  discretionary 
authority  to  set  aside  in  any  year  out 
of  the  earnings  of  the  company  available 
tor  dividends  on  the  common  stock, 
after  deduction  of  8  per  cent  of  the 
average  book  value  of  common  stock, 
an  amount  not  in  excess  of  12i  per  cent 
of  the  balance  of  such  earnings.  Based 
on  present  book  value  of  the  common 
stock  no  participation  can  result  under 
this  plan  until  the  annual  earnings  avail¬ 
able  for  common  stock  amount  to  ap¬ 
proximately  83  cents  a  share.  Amount 
available  for  common  stock  dividends  in 
1933  was  38  cents  a  share.  First  quarter 
common  dividends  this  year  are  at  the 
rate  of  15  cents  a  share. 

The  advantage  of  the  new  plan  is  that 
payments  will  vary  with  the  earnings 
of  the  company,  which  is  in  accordance 
with  the  theory  of  profit  sharing.  Under 
a  previous  plan  in  effect  for  employees 
in  important  and  supervisory  positions, 
the  earnings  of  the  company  from  1916 
to  1933,  available  for  common  stock, 
before  deducting  supplementary  and  ex¬ 
tra  compensation,  averaged  $37,264,000, 
the  extra  compensation  paid  averaged 
$2,348,000,  and  the  number  of  partici¬ 
pants  under  the  plan  averaged  1,912, 
supplementary  compensation  being  5  per 
cent. 


Improve  Air  Conditioning 

To  obtain  exceptional  manufacturing 
precision  for  its  air  conditioners  West- 
inghouse  Electric  &  Manufacturing  Com¬ 
pany  has  spent  nearly  $250,000  to  equip 
a  new  manufacturing  aisle  to  be  a  sealed 
air-conditioned  inclosure  in  which  to 
assemble  the  units  and  insure  longer 
trouble-free  life.  The  assembly  section 


New  York  Metal  Prices 
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is  inclosed  from  floor  to  ceiling  by  a 
paneled  partition  whose  glass  w'indows 
admit  natural  daylight.  Modern  air- 
conditioning  equipment  keeps  the  room 
free  of  dust  or  other  foreign  particles. 
Seventy  specialized  machines  prepare 
the  various  parts  making  up  the  refrig¬ 
erating  units  outside  the  inclosed  sec¬ 
tion;  the  parts  are  carried  in  by  con¬ 
veyors  and  emerge  assembled,  sealed 
and  tested  cooling  units. 

Westinghouse  Awarded 
Fort  Peck  Order 

Award  of  a  $500,000  contract  to  West¬ 
inghouse  Electric  &  Manufacturing 
Company  for  electrical  equipment  to  be 
installed  at  the  P'ort  Peck  Uam  on  the 
Missouri  River,  Montana,  has  been  an¬ 
nounced  by  the  United  States  Engi¬ 
neers  Corps.  The  order  is  for  high- 
tension  substation  equipment,  including 
four  16,667-kva.  and  three  1,000-kva. 
transformers,  two  20,000-kva.  synchro¬ 
nous  condensers,  a  60-ton  crane  and 
other  miscellaneous  eijuipment. 


Timken  Shows  Profit 

Transforming  a  loss  for  1932  into  a  net 
profit  of  $2,172,850,  Timken  Roller 
Bearing  Company  and  subsidiaries’ 
report  for  1933  shows  current  assets  of 
$22,828,788  and  current  liabilities  of 
$1,572,149.  This  compares  with  net  loss 
of  $482,827,  current  assets  of  $19,055,- 
901  and  current  liabilities  of  $512,212 
at  the  end  of  the  preceding  year. 

Electromaster  Sales  Up 

Sales  of  Electromaster,  Inc.,  electric 
ranges  and  water  heaters  for  the  first 
quarter  of  1934  were  more  than  100  per 
cent  ahead  of  the  same  period  in  1933, 
according  to  R.  B.  Marshall,  president 
of  the  company.  With  this  the  best  first 
quarter  in  the  company’s  history,  un¬ 
filled  orders  as  of  March  31  are  greater 
than  at  any  time  in  the  past  three  years, 
Mr.  Marshall  stated. 

Aluminum  Company 
Shows  Profit 

Completing  1933  with  a  net  profit  of 
$1,664,547,  after  depreciation  and  de¬ 
pletion,  Aluminum  Company  of  America 
and  subsidiaries’  annual  report  shows 
earnings  equal  to  $1.10  a  share  on  the 
preferred  stock,  on  which  dividends  of 
$7.50  a  share  have  accumulated.  This 
contrasts  with  a  net  loss  of  $2,172,732 
for  1932.  Current  assets  at  the  end  of 
the  year  stood  at  $75,209,369,  including 
$2,862,878  cash  and  $23,464,318  market¬ 
able  securities  at  cost,  and  current 
liabilities  were  $27,483,798,  including 
bank  loans. 


Major  New  Construction 
This  Week 

Southern  Nebraska  Power  Company 
plans  improvements  and  equipment  re¬ 
placements  in  power  plant  at  Oak, 
Neb.,  to  replace  fire  loss,  reported  over 
$80,000. 

Until  April  20,  Water  and  Power 
Bureau,  Los  Angeles,  Calif.,  asks  bids 
for  one  complete  carrier  current  pilot 
protective  relaying  equipment  for 
double-circuit,  132,000-voit  transmission 
line  between  power  substations,  includ¬ 
ing  all  coupling  capacitors,  potential  de¬ 
vices,  etc. 

Missouri  Breweries,  Inc.,  St.  Louis, 
plans  multi-story  plant.  Cost  $250,000. 

Springfield,  Ill.,  soon  takes  bids  for 
motors,  switchboard,  instruments,  etc., 
for  city-owned  electric  light  and  power 
plant. 

Pittsfield  Electric  Company,  Pittsfield, 
Mass.,  plans  new  double-circuit  trans¬ 
mission  line  between  local  station  and 
Lee,  Mass.  Cost  over  $150,000. 

Until  May  1,  United  States  Engineer 
Office,  St.  Paul,  Minn.,  asks  bids  for 
pow'er  control,  lighting  system,  etc.,  at 
lock  and  dam  No.  5,  Mississippi  River, 
near  Eountain  City,  Wis.,  including  dam 
power  feeders,  transformers,  remote-con¬ 
trol  switch  cabinets,  automatic  switches, 
lock  lighting  system,  storage  yard  light¬ 
ing  system,  portable  lighting  equipment, 
air  signal  equipment,  etc. 

California,  Mo.,  asks  bids  early  in 
May  for  complete  equipment  for  city- 
owned  generating  plant.  Eund  of  $145,- 
000  available. 

Motors  and  controls,  regulators,  con¬ 
veyors,  electric  hoists,  etc.,  will  be  in¬ 
stalled  at  Naval  Aircraft  Eactory,  Navy- 
Yard,  Philadelphia,  Pa.  A  $3,000,000 
project. 

Sonoma  Valley  Brewing  Corporation, 
Santa  Rosa,  Calif.,  taking  bids  for  brew¬ 
ing  plant.  Cost  $160,000. 

Bureau  of  Reclamation.  Denver, 
Colo.,  plans  call  for  bids  about  middle 
of  April  for  pow-er  dam  and  power 
plant.  Grand  Coulee  project.  This  part 
of  program  to  cost  about  $25,000,000. 


Canadian  G.E.  Sales  Off 

Canadian  General  Electric  Company, 
reporting  upon  1933  operations,  shows 
net  income,  after  deducting  all  charges 
for  costs,  expenses,  reserves,  taxes  and 
depreciation,  amounted  to  $635,176,  as 
compared  with  $1,165,661  in  1932.  De¬ 
cline  in  sales  of  large  apparatus  was 
given  as  the  reason  for  reduced  earn¬ 
ings,  the  year’s  business  being  composed 
principally  of  electrical  merchandise, 
household  appliances,  lamps  and  small 
apparatus.  Current  assets  stand  at 
$16,579,007  and  current  liabilities  at 
$1,018,675.  Dividend  disbursements 
totaled  $1,212,788,  exceeding  net  earn¬ 
ings  by  $577,613,  which  amount  was 
charged  against  surplus,  leaving  a  bal¬ 
ance  of  $6,186,805  in  that  account  at 
December  31,  1933. 
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G.  W”.  Van  Derzee  Assumes 
New  Duties  in  Milwaukee 

Gould  \V.  Van  Derzee  has  been  ap¬ 
pointed  general  manager  of  the  Mil¬ 
waukee  Electric  Railway  &  Light  Com¬ 


pany,  according  to  an  announcement 
made  last  week  by  S.  B.  Way,  presi¬ 
dent.  The  new  general  manager  has 
been  assistant  general  manager  since 
1918  and  a  vice-president  since  1925. 
He  has  been  active  in  the  commercial 
and  public  relations  work  of  his  com¬ 
pany  and  has  given  particular  attention 
to  developing  rural  rates  and  to  extend¬ 
ing  rural  electric  service  in  the  terri¬ 
tory  served.  In  recent  years  he  also 
had  general  supervision  over  the  ad¬ 
vertising,  commercial,  rate  accounting, 
purchasing  and  stores  and  publicity 
departments.  Up  to  the  present  time 
Mr.  W'ay  held  the  title  of  general 
manager. 

Mr.  Van  Derzee  was  active  in  the  old 
Xational  Electric  Light  Association  and 
in  arranging  programs  for  conventions 
of  the  Wisconsin  Utilities  Association, 
of  which  he  was  elected  president  in 
1929. 

• 

Norman  M.  Snider,  Detroit  at¬ 
torney,  has  been  appointed  a  member 
of  the  Michigan  Public  Utilities  Com¬ 
mission  by  Governor  Comstock. 

Harrison  Smith,  president  of  Im¬ 
perial  Oil  Company,  Ltd.,  of  Canada, 
has  been  elected  a  director  of  Canadian 
General  Electric  Company. 

R.  P.  Sloan,  well  known  in  electrical 
finance  circles  in  Great  Britain,  has 
joined  the  boards  of  several  of  the  elec¬ 
tricity  companies  included  in  the  great 
Edmundsons  group,  in  which  consider¬ 
able  American  capital  is  invested.  Mr. 
Sloan  is  a  pioneer  of  the  electrical  in¬ 


dustry  in  the  United  Kingdom.  More 
than  any  other  man,  he  has  helped  to 
build  up  the  giant  North-Eastern  Elec¬ 
tric  Supply  Company,  of  which  he  is 
still  chairman. 

William  H.  O’Neill,  formerly  man¬ 
ager  of  the  service  department  and  also 
active  in  power  sales  at  the  Greenfield 
(Mass.)  offices  of  the  Western  Massa¬ 
chusetts  Companies,  has  been  appointed 
district  manager  of  these  properties  at 
Easthampton,  Mass. 

Daniel  M.  Shepard,  a  vice-presi¬ 
dent,  and  Richard  L.  White,  treas¬ 
urer,  of  Landers,  Erary  &  Clark,  manu¬ 
facturers  of  electrical  appliances.  New 
Britain,  Conn.,  have  been  elected  direc¬ 
tors  of  that  organization.  Charles  P. 
Cooley  of  Hartford  has  also  been 
elected  a  director. 

Ered  E.  Littlefield,  formerly  of  the 
power  sales  engineering  staff  of  the 
I.owell  (Mass.)  Electric  Light  Corpo¬ 
ration  and  more  recently  in  the  same 


A.  Howell  Van  Cleve,  an  authority 
on  hydraulics  and  for  eight  years  chief 
engineer  for  the  Niagara  Falls  Power 
Company,  died  suddenly  April  1  at  Fort 
Myers,  Fla.,  in  his  si.xty-eighth  year. 
Prior  to  his  retirement  five  years  ago, 
Mr.  Van  Cleve  was  engaged  as  a  hydro¬ 
electric  expert  by  the  United  States 
Government  on  the  Tennessee  River 
dam  project.  A  native  of  Easton,  Pa., 
and  a  graduate  of  Lehigh  University, 
Mr.  Van  Cleve  was  the  author  of  sev¬ 
eral  engineering  books. 

Jame:s  Lyman,  prominently  identified 
with  the  engineering  profession  in  Chi¬ 
cago,  died  March  29  in  Del  Monte,  Cal., 
while  on  a  visit  to  the  Pacific  Coast. 
Mr.  Lyman  was  a  resident  of  Evanston, 
Ill.,  for  more  than  30  years  and  from 
191 1  until  his  retirement  a  few  years 
ago  had  been  vice-presideijt  of  Sargent 
&  Lundy,  engineers,  of  Chicago.  He 
received  his  education  at  Yale  and  Cor¬ 
nell  universities  and  obtained  his  early 
experience  with  the  General  Electric 
Company  at  Schenectady,  N.  Y.  In 
1902  he  went  to  Chicago  and  was  made 
engineer  in  charge  of  the  G.E.  western 
district,  the  position  he  held  until  1911. 
Mr.  Lyman  was  a  fellow  of  the  Ameri¬ 
can  Institute  of  Electrical  Engineers 
and  a  member  of  the  American  Society 
of  Mechanical  Engineers,  the  Western 
Society  of  Engineers  and  the  Institution 
of  Electrical  Engineers  of  Great  Britain. 


department  of  the  Worcester  Electric 
Light  Company,  has  been  appointed 
head  of  power  sales  engineering  in  the 
latter,  succeeding  Everett  D.  Learned, 
whose  promotion  is  recorded  below. 

A.  A.  Rowse  has  been  appointed 
managing  director  of  the  Telsen  Elec¬ 
tric  Company,  London,  to  succeed  A,  \V. 
MacNamara,  resigned.  W.  Henderson- 
Cleland  has  been  appointed  chairman 
to  succeed  J.  W.  Murray,  who  has  re¬ 
signed  but  retains  his  seat  on  the  board. 
Mr.  Rowse  and  Mr.  Henderson-Cleland 
were  elected  to  the  board  by  the  stock¬ 
holders  at  the  last  general  meeting. 

Everett  D.  Learned,  for  the  past 
nine  years  head  of  the  power  sales  de¬ 
partment  of  the  Worcester  Electric 
Light  Company,  has  been  appointed 
north  central  district  power  sales  en¬ 
gineer  for  the  New  England  Power 
Engineering  &  Service  Corporation 
with  headquarters  at  Leominster,  Mass. 
He  will  supervise  industrial  sales  for 
the  Wachusett  Electric  Company  (serv¬ 
ing  the  Ayer-Clinton  area),  Leominster 
Electric  Light  &  Power  Company, 
Gardner  Electric  Light  Company,  Win- 
chendon  Electric  Light  &  Power  Com¬ 
pany  and  the  Athol  &  Orange  Gas  & 
Electric  Company. 


Frederic  C.  Hender.schott,  formerly 
executive  secretary  of  the  New  York 
Edison  Company  and  manager  of  the 
company’s  bureau  of  education,  died 
March  30  at  his  home  in  North  Pelham, 
N.  Y.,  from  the  effects  of  a  stroke  suf¬ 
fered  a  year  ago.  He  was  64  years  old. 
A  native  of  Tecumseh,  Mich.,  Mr. 
Henderschott  engaged  in  newspaper 
work  in  various  sections  of  the  coun¬ 
try  before  he  began  his  association  with 
the  New  York  Edison  Company  about 
22  years  ago  as  head  of  its  bureau  of 
education,  which  he  organized.  He  con¬ 
tinued  in  that  position  until  1930. 

Henry  Sanderson,  financier  and  at 
one  time  an  officer  and  director  of  many 
electric  light  and  power  companies, 
died  March  26,  after  a  long  illness, 
at  his  home  in  New  York.  He  was 
66  years  of  age.  At  an  early  age  Mr. 
Sanderson  became  secretary  of  the 
Mount  Morris  Electric  Light  Com¬ 
pany  and  within  a  short  time  was  ap¬ 
pointed  to  the  same  position  with  the 
American  Electric  Light  Company  and 
the  Yonkers  Electric  Light  Company, 
all  in  New  York.  Subsequently  he 
spent  many  years  with  the  New  York 
Edison  Company,  and  entered  the  field 
of  finance  in  1905  when  he  established 
the  firm  of  Sanderson  &  Brown.  Al¬ 
though  a  director  in  several  companies 
at  the  time  of  his  death,  Mr.  Sanderson 
in  recent  years  had  reduced  the  num¬ 
ber  of  his  divergent  interests. 
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whether  the  value  is  lagging  or  leading. 
From  the  three-phase  power  factor,  cor¬ 
rection  factors  for  determining  correct 
meter  readings  at  times  when  connection 
errors  exist  in  potential  coil,  current  coil 
or  current  transformer  connections  can 
be  determined. 


NEW  EQUIPMENT 


3-Volt  and  automatic  standardizing  relay  con- 

tacts.  All  multi-pen  records  are  con- 
imps  tinuous  in  different  color  ink. 

ssure  m  e  r-  Decorative  tubular  lamps — Virtu- 
)r  lamps  for  ally  an  unbroken  line  of  light,  so  desir- 
circuits  are  able  in  the  decorative  treatment  of  many 
1  by  the  Gen-  modern  interiors,  is  obtainable  with 
ctric  Vapor  “Mazda  Lumiline”  lamps  announced  by 
jmpany.  Ho-  the  Westinghouse  Lamp  Company, 

.  J.,  for  use  Bloomfield,  N.  J.  The  Lumiline  lamps 
lighting,  in-  are  based  at  both  ends  with  a  flat  disk 
ighting,  com-  construction  which  reduces  the  dark 
lighting  i  n  areas  of  present  base  and  socket  con- 
ion  with  struction  to  a  fraction  of  an  inch.  These 
)f  a  different  new  incandescent  light  sources  have 
floodlighting,  tungsten  filament  construction  in  a  T-8 
hting,  sports  bulb  of  1  in.  diameter  and  over-all  length 
and  similar  of  17|  in.  They  are  available  in  the 
'he  light-giv-  30-  and  60-w'att  sizes,  both  designed  for 
is  approxi-  an  average  life  of  1,500  hours  on  110- 
in.  long  and  120-volt  service.  The  compact  design 
i  diameter  in  minimizes  the  factor  of  space  limitation 
tipless  bulb,  and  lights  can  be  installed  end  to  end 
iter  bulb  is  on  18-in.  centers.  For  exposed  use  they 
with  a  mogul  will  be  made  available  in  colored  outside 
se  and  is  ap-  frosted  bulbs  which  give  a  uniform  tube 

ely  13  in.  in  of  light.  timore.  The  first  type,  9000  M,  are 

oil-immersed  push-button  stations  with 
contacts  operating  under  oil ;  umbrella 
type  push  buttons  and  cast  iron  box 
construction  provide  a  splash-proof  in¬ 
closure.  The  complete  switch  assem¬ 
bly  is  mounted  on  the  cover  and  the 
box  with  proper  amount  of  oil  is  put 
up  after  the  switch  unit  is  mounted. 
Type  9000  V  is  primarily  a  heavy-duty 
weatherproof  control  station  with  stop 
button  conspicuous  and  start  button 
protected  from  accidental  pressure  as 
illustrated.  Conduit  entrance  can  be 
made  from  top,  bottom  or  either  side, 
but  stop  button  must  be  operative  from 
the  top.  Stations  are  available  in 
single,  two  or  three  button  type  and  a 
variety  of  contact  arrangements  for 
machine  tool  applications  and  general 
purposes. 


Push-Button  Stations 

Push-button  pilot-control  stations  in 
types  for  damp  or  corrosive  atmos¬ 
pheres  and  for  locations  exposed  to 
the  weather  have  been  introduced  by 
the  Monitor  Controller  Company,  Bal- 


Meterman’s  Polyphase 
Ready  Calculator 


/inn  Lsetul  tor  solving  both  the  practical  and 

consumes  400  watts.  .it 

-r,  .V  •  •  1  1  theoretical  problems  encountered  bv  a 

llie  etticiencv  is  conservatively  rated  at  ^ 

.  ic  1  4.1.  meterman  in  connection  with  three-phase 

ap proxiniatelv  35  lumens  per  watt.  ^  ^  >  i 

w'att-hour  meters  is  the  meterman  s  cal¬ 
culator  announced  by  Charles  H.  Thayer, 
K.\i)i()  FIELD  INTENSITY  METER,  type  Ashland,  Mass.  Its  general  object  is  to 
TMV-75-B,  for  determining  the  loca-  permit  the  determination  of  correction 

tion  of  rarlio  interference  and  for  mak-  factors  for  the  reading  of  a  three-phase 

ing  radio  transmission  surveys  has  been 
announced  by  the  RCA  Victor  Com¬ 
pany,  Inc.,  Camden,  N.  J.  The  instru¬ 
ment,  complete  in  two  carrying  cases, 
consists  essentially  of  an  extremely 
sensitive  loop  receiver  of  the  super¬ 
heterodyne  type,  incorporating  a  self¬ 
calibrating  oscillator.  The  frequency 
range  is  from  25  to  20, (XK)  kc.,  the  field 
intensity  range  from  20  microvolts  per 
meter  to  6  volts  per  meter  and  the  read¬ 
ings  are  direct. 

Potentiometer  pyrometers  capable 
of  making  continuous  records  of  up  to 
four  thermocouples  and  identified  as 
“Galvatron,”  after  the  galvanometer- 
electronic  relay  circuit  employed  to 
Operate  slide  wire  resistances  and  re¬ 
cording  pens,  have  been  announced  by 
the  Bailey  Meter  Company,  Cleveland. 

Contact  galvanometer  is  automatically 
switched  from  one  potentiometer  circuit 
to  the  next  by  a  synchronous  motor, 
also  driving  the  timing  contacts  for  the 
relay  as  well  as  the  recording  chart. 


imam's  calculatoa 


MCTCR  TeSTiNO  SEMVICC 


Surge-proof  distribution  trans¬ 
formers  of  improved  mounting  and  self¬ 
protection  design,  identified  as  type 
eSP,  have  been  introduced  by  the  West¬ 
inghouse  Electric  &  Manufacturing 
Company.  Lightning  protection  is  pro¬ 
vided  by  “Deion”  gaps  in  conjunction 
with  the  type  A  B  Deion  service  breakers 
mounted  within  the  tank.  The  breakers 
also  provide  protection  against  burnouts 
from  short  circuits  or  overloads.  The 
secondary  breakers  likewise  eliminate 
the  need  for  primary  fuse  cutouts.  High- 
meter  which  has  been  wrongly  connected.  voltage  protective  interlinks  are  pro- 
Scales  permit  the  determination  of  three-  vided  to  prevent  feeder  outage  from 

phase  power  factor  and  meter  element  transformer  winding  defects.  Type 

pow'er  factors,  provided  it  is  known  CSP  transformers  are  available  in  sizes 
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ated.  Like  other  new  Condit  breakers,  and  a  single  frame  and  is  supplied  in 
they  have  accelerated  high-speed  mech-  ratings  of  from  ^  to  20  kva.  and  for 

anism  totally  inclosed  in  a  rigid  cast  loads  between  0.8  and  0.4  power  factor, 

frame,  electrically  welded  steel  plate 
tank  with  liner  and  phase  barriers  and 
butt  type  arcing  contacts.  Bushings  are 
of  one-piece  “Bakelain,”  impervious  to 
moisture  and  oil. 

Shielded  .\rc  electrodes  for  build¬ 
ing  up  steel  surfaces  of  all  types  ex¬ 
cept  austenitic  and  designated  as 
“Wearweld”  have  been  introduced  by 
the  Lincoln  Electric  Company,  Cleve¬ 
land.  These  electrodes  are  said  to  de¬ 
posit  in  thin  layers  an  air-hardening 
alloy  steel  of  unusual  hardness  and 
toughness,  the  hardness  depending 
somewhat  upon  the  composition  of  the 
base  metal.  Besides  preventing  oxida¬ 
tion  the  shielded  arc  provides  a  layer 
of  slag,  which  further  protects  the 
metal  from  the  air  and  permits  the 
weld  metal  to  solidify  in  a  smooth,  uni¬ 
form  bead. 


from  to  25  kva.  for  2,400,  4,800  and 
6,900  volts.  Simplified  mounting  by 
different  combinations  of  hangers  elim¬ 
inates  crossarms  for  some  installations. 
Long  leads  and  hot-line  clamps  facilitate 
connections  to  primary  lines. 


Thyrite  Arrester  Improved 

In  both  protective  performance  and 
mechanical  construction  the  Form  D 
Thyrite  station-type  lightning  arresters 
just  announced  by  the  General  Electric 
Company  of  Schenectady  represent  an 
improvement  over  former  designs  while 
continuing  their  unit  construction  and 
no-time  lag  features.  The  impulse 
breakdown  voltage  of  the  lL5-kv.  unit 
is  about  40-kv.  crest.  When  applying 
A.I.E.E.  standard  surge  current  (1,500 
amp.),  the  impulse  voltage  acrosss  the 
arrester  unit  is  limited  to  only  36-kv. 


Small  Variable  Timers 
of  Repeating  Interval  Type 

Designed  for  use  on  electrical  equip¬ 
ment  requiring  continuous  interval  op¬ 
erations  using  not  more  than  3  amp., 
and  with  relays  for  any  amperage  above 
three,  the  Jewel  type  10-630-8  timers 
have  been  introduced  by  the  Walser 
.\utomatic  Timer  Company.  Chrysler 


Voltage  Regulators  With 
Improved  Operation 

Voltage  regulators  using  the  trans¬ 
former-commutator  principle  of  voltage 
control,  which  provides  small  incre¬ 
ments  of  voltage  without  sudden  changes 
or  circuit  interruption,  have  been  intro¬ 
duced  by  tlie  American  Transformer 
Company,  Newark.  Amertran  trans¬ 
former-commutator  voltage  regulators 
consist  of  a  tapped  transformer,  sta¬ 
tionary  commutator  and  rotary  brushes. 
In  some  cases  tap-changing  switches 
are  employed  to  increase  the  range,  but 
the  mechanism  is  so  arranged  that  the 
load  is  removed  from  the  particular  con¬ 
tact  being  changed. 

This  type  of  regulator  is  said  to 
equal  all  other  types  of  voltage  regulat¬ 
ing  equipment  and  may  be  designed  to 
regulate  up  to  100  per  cent  of  the  input 
voltage  in  steps  of  1.2  volts  or  less,  or 
to  cover  smaller  ranges  if  desired.  They 
are  available  for  manual,  semi-automatic 
or  full-automatic  operation  for  either  in¬ 
door  or  outdoor  service,  .\vailable  sizes 
are  0.25  to  2(X)  kva.  for  single-  or  three- 
phase  circuits  and  for  controlling  po¬ 
tentials  up  to  2,400  volts. 

These  regulators  have  high  electrical 
efficiency,  equal  to  that  of  a  transformer 
of  equal  size,  and  have  practically  no 
effect  upon  power  factor,  very  low  ex¬ 
citing  current  and  cause  no  wave  dis¬ 
tortion  or  interference  to  radio  re¬ 
ceivers.  In  addition,  size,  weight,  cost 
SwiTCHBo.xRD  TYPE  OIL  CIRCUIT  and  iioise  are  lower  than  the  induction 
HREAKER.s  of  moderate  capacity  and  type, 
identified  as  type  E-47  have  been  an¬ 
nounced  by  the  Condit  Electrical  Manu¬ 
facturing  Corporation,  Boston.  They 
are  available  for  7,500  volts,  600  amp. 
and  2,500  volts,  800  amp.,  both  with 
25,000  kva.  interrupting  capacity,  and 
are  manual,  solenoid  or  motor  oper- 


■jr  ground 


crest — little  more  than  two  times  the 
crest  voltage  corresponding  to  the  11.5- 
kv.  r.m.s.  rating  of  the  arrester,  and 
representing  an  improvement  of  30  per 
cent  over  previous  designs.  Three-point 
support  and  bolting  between  units  of  the 
new  arrester  simplify  assembly  and 
avoid  mechanical  strains  on  the  wet- 
process  porcelains. 

Within  the  unit  the  series  gap  is  her¬ 
metically  sealed,  metal  caps  being  bottle- 
cap-crimped  over  the  ends  of  the  porce¬ 
lain  container,  with  the  gaskets 
permanently  locked  in  their  original 
compressed  position,  to  exclude  moisture 
and  make  the  operation  of  the  arrester 
independent  of  atmospheric  inffucnce. 
Interior  elements  of  type  D  arrester  can 
he  put  in  the  unit  housings  of  existing 
Thvrite  arresters. 


Building,  New  York.  Timing  mecha¬ 
nism  is  operated  by  a  small  non-synchro- 
nous  110-volt  a.c.  motor,  which  rotates 
through  a  gear  train  the  camshaft  and 
cams  which  operate  quick-make-and- 
hreak  single-pole  switches  with  silver 
contacts.  Two  cams  are  mounted  on 
the  camshaft,  one  permanently,  the  rear 
cam.  and  the  other  by  friction  and  ad¬ 
justable  in  relation  to  the  first  for  dif¬ 
ferent  operating  times  in  each  shaft  ro¬ 
tation  cycle. 

Timers  for  a  wide  range  of  inter¬ 
vals,  operating  times  and  shaft  speeds 
can  be  had  by  using  different  impulse 
cams,  cam  friction  settings  and  gear 
trains.  Intervals  of  from  one  cycle  to 
eight  minutes  are  available,  for  in¬ 
stance,  with  cams  for  one  operation  in 
a  30-minute  shaft  cycle.  The  timer  is 
mounted  on  a  cast-iron  base  with  a  sheet 
metal  cover,  making  a  dust-proof  hous¬ 
ing  which  measures  4x4x2i  in.  when 
closed. 


Salt  concentration  boiler  meiers 
employing  standard  graphic  110-  or 
220-volt  a.c.  ohmmeters  to  measure  the 
resistance  of  a  column  of  water  in  a 
pressure-reducing  chamlier  at  a  con¬ 
stant  temperature  of  practically  212 
deg.  F.  have  been  introduced  by  the 
Esterline-Angus  Company,  Indian¬ 
apolis.  Equipment  is  designed  for 
boiler  room  service  and  records  con¬ 
tinuously  in  ohms  a  measure  of  the 
salt  concentration  in  the  steam  being 
fed  to  the  turbines  so  that  blowing- 
down  can  be  used  when  and  only  when 
necessarv. 


Inverted  converters,  type  H,  for 
supplying  a.c.  where  only  d.c.  supply  is 
available  have  been  introduced  by  the 
General  Electric  Company,  Schenectady, 
for  neon  signs,  appliances  and  portable 
tools.  Converter  has  a  single  armature 
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